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PREFACE

This volume is a documentation of the computer program of
the revised OPTSA II model. The program is operational on the
CDC 6400 at IDA. It occupies about 66,000 octal (equivalent to
28,000 decimal) 60-bit words of core and requires 50 seconds to
complle. It contains about 2,500 FORTRAN statements.

The game matrices are dimensioned to hold up to 11 pure
strategles per period per side. Wars of up to 90 days can be
played, with one, two, or three declsion periods.

This volume contains guides to data-deck preparation, vari-
able definitions, a program listing, sample output, and a guilde
to the various output options available.



Chapter I
PROGRAM FEATURES

A. PROGRAM SEGMENTS OF OPTSA
There are a main program and eight subroutines:

MAIN Main program; calls CLRCOM, READ, and appropriate "SIMPL'"
routine, depending on number of periods in war (if one period,
SIMPL3(1,1) is called; if two periods, SIMPL2(1,1); if three
periods, SIMPL1).

CLRCOM( ) Initializes certain variables in blank COMMON to zero.
READ Reads and prints input variables.
SIMPL1 First-stage game-solving routine.

SIMPL2(IB,IR) Second-stage game-solving routine, when first-period strategy
pair IB,IR is played.

SIMPL3(JB,JR) Third-stage game-solving routine, when second-period strategy
pair JB,JR 1is played.

CAM(IDL,IDU)  Performs assessment between days IDL and IDU.
CVEX( ) Performs interpolations for use in CAM.

CAMCLR Initializes certain variables in CAM to zero.

B. ARITHMETIC STATEMENT FUNCTIONS

In the area fire-attack mode (mode 4), Newton's method is
sometimes used to find the optimal proportion Q of ABA passes
to attack sheltered aircraft. The use of Newton's method
requires two functions corresponding to the first and second
derivatives of the function to be optimized. In the program,

these are defined as the arithmetic statement functions



F14(Q)

A2-A3-ALOG(AL)%AU%#%¥Q-A5*%ALOG (A6 )#A6%%Q
and

F2L(Q)

~A3% (ALOG(AL)*%2)xAUx%Q-AS* (ALOG(AG)%%2)%A6%%Q
where ALOG is the natural logarithm.

These function definitions are placed at the beginning of
subroutine CAM. The quantities A2, A3, etc., are computed in
the program. The same functions are used for the Blue and the
Red airbases.

Cx COMMON BLOCKS

Blank COMMON (located in all routines except CVFX and
CAMCLR) contains all the input variables, plus the following
variables (defined in Chapter III of this volume, below):

U(11,11),SUB(11,11,11),SUR(11,11,11) ) puuore matrices,
V(11,11),SVB(11,11,11),SVR(11,11,11) $ pame values,
W(11,11),SWB(11),SWR(11),VALUE ORI LR LTSN

SHELB(90),SHELR(90)
BSHELK(90) ,RSHELK(90)
BDI(3,90),RDI(3,90)
BDD(3,90),RDD(3,90)
BGF(90),RGF(90)
BAI(4,90),RAI(4,90)
BAD(4,90),RAD(4,90)
BAF(90),RAF(90)
BF(390),RF(90)
FEBA(90)
CBF(90),CRF(90)
CBAF(90),CRAF(90)

. Lower and upper days of decilsion
IDL1,IDUi,IDU2,IDU3 periods

Common block CAMVAR, which appears in subroutines CAM and CAMCLR

contains variables that hold intermediate results on each day of

Used in assessment routine

the assessment routine:



SORRB(2,3),30RRR(2,3)
BA(2,3),RA(2,3),B3(2,3),RS(2,3)
BAL(2,3),RAL(2,3),BSL(2,3),RSL(2,3)
BAKAA(2,3),RAKAA(2,3),BSKAA(2,3) ,RSKAA(2,3)
VBIDRA(2),VBADRI(4),VRIDBA(2),VRADBI(4)
BSENG(2,2),RSENG(2,2)

BPENG(2) ,RPENG(2)
BSFB(2,3),BAFB(2,3),RSFB(2,3),RAFB(2,3)
BAVUL(4),RAVUL(4) ,PBABA(2),PRABA(2)
BPOPS(4),BPOPNS(4),RPOPS(4),RPOPNS(4)
VBDRS, VBDRNS, VBKRS , VBKRNS

VRDBS ,VRDBNS,VRKBS, VRKBNS

D. PREMATURE STOPS

In addition to the normal ending, there are three ways the

program could stop:

(1) A negative payoff entry is generated whose absolute
value is greater than variable GVA (the input amount
added to each payoff entry to make it positive for
game solution). The absolute value is printed out,
and termination occurs. (The old version of OPTSA did
not have this feature; infinite loops occurred when
GVA was too small.) The testing is done in subroutine
SIMPL3.

(2) Red attack mode 4 (area fire) is used at the Blue air-
base, and Newton's method is used to find the optimal
proportion of Red aircraft to attack Blue shelters.

If, after 100 iterations of Newton's method, successive
approximations are still more than EPS4 (input) amount
apart, the program will stop. However, since Newton's
method will rarely be needed for the optimization

(and, if needed, it should converge very quickly), this
premature stop will probably never occur.

(3) Similar to (2) above, but with Blue at attack mode U4 at
the Red airbase.
For diagnostic purposes, these stops are labeled 223, 445, and
4L6, respectively.



Chapter I1I
INPUT

A. DEFINITIONS OF INPUT VARIABLES

The variables are listed in the order in which they are read
(which corresponds closely to the order in which they are used in
the program). They are listed alphabetically in Appendix A. The
following input variables are used only in the SIMPL routines:

IPRV
IPRU
IR0,JRO,KRO
NB,NR

PB( , )

BRI )

GVA

The following input variables are used only in subroutine
SIMPL3 (the final-stage game):

MOE , MOET
BCWGT,BSWGT(3) ,BQWGT(2)

Used only for MOEs 4 and 5
RCWGT,RSWGT(3) ,RQWGT(2)

The following input variables are used both in subroutine CAM

(the assessment routine) and other routines:

PROPB( , )
PROPR( , )
IDL2,IDL3
NID
NPD



A1l the rest of the input variables are used exclusively in
subroutine CAM. An asterisk indicates a discussion of the
specified variable(s) in Section B of this chapter (below). A
table of lower and upper limits on variables appears in Section C.

Variable Name,
Dimension Limits,

and Indices! Definition

NKBD Number of kinds of Blue divisions (up to 3).

NKRD Number of kinds of Red divisions (up to 3).

¥NKBA Number of kinds of Blue aircraft.

¥NKRA Number of kinds of Red aircraft.

NID Number of days in war (up to 90).

¥NPD Number of periods in war (up to 3).

¥IDL2 First day of secord period (if two periods, first day of

first period--i.e., day 1).

¥TDL3 First day of third period (if two periocds, first day of
secord period).

¥TRO First Red allocation to use in solving first-period games
(must not exceed NR).

¥JRO First Red allocation to use in solving second-period
games (must not exceed NR).

¥KRO First Red allocation to use in solving third-period games
(must not exceed NR).

¥TPRV Indicator for printing second-period game results:
0 - do not print; 1 - print.

¥TPRU Indicator for printing third-period game results.

IREPLB Indicator for casualty replacement of Blue ground forces:
0 - no Blue ground casualties are to be replaced;
1 - all Blue ground casualties are to be replaced.

IREPLR Indicator for casualty replacement of Red ground forces.

The indexing variables TY, TYB, and TYR are declared to be integer in the
program.



D |
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Variable Name,
Dimension Limits,

and Irndices

Definition

BDA(3,90)
KBD, ID

RDA(3,90)
KRD, ID

BAA(4,90)
KBA,ID

RAA(4,90)
KRA,ID

DBQRA

DRQRA

PBSHEL
PRSHEL

FBD(3)
KBD

FRD(3)
KRD

FBA(2)
KBA

FRA(2)
KRA

*¥TDBSRC
¥TDRSRC

SORRB1(2,3)
TYB,MSB

SORRB2(2,3)
TYB,MSB

Blue divisions added, by kind of Blue division and day
(including day 1).

Red divisions added, by kimd of Red division and day
(including day 1).

Blue aircraft added, by kind of Blue aircraft and day
(including day 1).

Red aircraft added, by kind of Red aircraft and day
(including day 1).

Desired Blue Quick Reaction Alert aircraft level (number
of aircraft).

Desired Red Quick Reaction Alert aircraft level (number of
aircraft).

Starting number of Blue aircraft shelters.
Starting number of Red aircraft shelters.

Firepower per Blue division.

Firepower per Red division.

Firepower per successful Blue CAS sortie:
1 - by a GP plane on CAS; 2 - by an SP-CAS plane.

Firepower per successful Red CAS sortie:
1 - by a GP plane on CAS; 2 - by an SP-CAS plane.

Day for Blue sortie rates to change.
Day for Red sortie rates to change.

Sortie rates for Blue before day IDBSRC, by type of plane:
1-GP; 2-25P

and by mission:
1 - CAS; 2 — ABA; 3 - INT.

Sortie rates for Blue on and after day IDBSRC, by type of
plane:

1-GP; 2 -SP
and by mission:

1 - CAS; 2 - ABA; 3 - INT.

7



Variable Name,

Dimension Limits,

and Indices

Definition

SORRR1(2,3)
TYR,MSR

SORRR2(2,3)
TYR,MSR

XNBAA

XNRAA

*BATPHA(2,2)
TYB,MSB

*RALPHA(2,2)
TYR,MSR

BIDRA(2,4)
TYB, INDR

BIKRA(2,L)
TYB, TNDR

¥BADRI(4,2)
INDB,TYR

BAKRT (4,2)
INDB, TYR

Sortie rates for Red before day IDRSRC, by type of plane:
1-GP; 2 - 3P

and by mission:
1 - CAS; 2 - ABA; 3 - INT.

Sortie rates for Red on and after day IDRSRC, by type of
plane:

1l-GP; 2 -SP
and by mission:

1 - CAS; 2 — ABA; 3 - INT.

Indicator for alr-to-air combat mode:
0 - basic method;
1 - method whereby some attackers drop their ordnance,
then shoot back at enemy interceptors.

Number of notionalized Blue air-to-air combat regions (on
Blue side of FEBA).

Number of notionalized Red air-to-air combat regions (on
Red side of FEBA).

Fraction of Blue attackers that do not jettison their
ordnance and fly back but continue on, by Blue attacker
type:

1-GP; 2 - 3P
and by attack mission:

1 - CAS; 2 - ABA.

Fraction of Red attackers that do not jettison their

ordnance but continue on, by Red attacker type and mission.

Air-to-air detection parameter for Blue interceptors
detecting Red attackers (subscripted as for BIKRA, below).

Air—to-air kill parameter for Blue interceptors:
1-GP; 2 -SP

killing Red attackers:
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA.

Air-to-air detection parameter for Blue attackers detecting

Red interceptors.

Air-to-air kill parameter for Blue attackers:

1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA
killing Red interceptors:

1-GP; 2 - SP.

J

@



Variable Name,
Dimension Limits,

and Indices Definition

RIDBA(2,4) Air-to-air detection parameter--Red interceptors detect
TYR, INDB Blue attackers.

RIKBA(2,4) Air-to-air kill parameter--Red interceptors:
TYR, INDB 1-GP; 2 - SP

kill Blue attackers:
1 - GP-CAS; 2 - GP-ABA; 3 ~ SP-CAS; 4 - SP-ABA.

¥RADBI (4,2) Air-to-air detection parameter--Red attackers detect Blue
INDR,TYB interceptors.

RAKBI(4,2) Air-to-air kill parameter--Red attackers:
TNDR, TYB 1 - CAS; 2 — ABA; 3 - CAS; 4 - ABRA

kill Blue interceptors:
1 - GP; 2 - SP.

BSAMZR(2,2) Proportion of Red attack sorties destroyed by Blue ground-
TYR,MSR to-air weapons, by type:
1-GP; 2 -~ SP
and by mission:
1l - CAS; 2 - ABA.

RSAMZB(2,2) Proportion of Blue attack sorties, by type and mission,
TYB,MSB destroyed by Red ground-to-air weapons.
IR3SH Indicator for Red SP-ABA planes to be sheltered:
0 - do shelter them; 1 - do not shelter them.
¥BFRAC1 Fraction of Blue aircraft on base befcore sortie rate change.
BEFRAC2 Fraction of Blue aircraft on base after sortie rate change.
¥RFRAC1 Fraction of Red aircraft on base before sortie rate change.
RFRAC?2 Fraction of Red aircraft on base after sortie rate change.
FBSK Fraction of Blue aircraft shelters hit by Red that are
destroyed.
FRSK Fraction of Red aircraft shelters hit by Blue that are
destroyed.
BPASS(2) Number of passes per Blue ABA sortie by
TYB 1 - GP plane on ABA; 2 - SP-ABA plane.
RPASS(2) Number of passes per Red ABA sortie by
TYR 1 - GP plane on ABA; 2 - SP-ABA plane.



Variable Name,
Dimension Limits,

and Indices Definition

IBABA Indicator for Blue ABA attack mode of Red airbases (1, 2,
3, or 4).
IRABA Indicator for Red ABA attack mode of Blue airbases (1, 2,
3, or 4).
XNBAB Number of notionalized (identical) Blue airbases.
XNRAB Number of notionalized (identical) Red airbases.
BPARK Number of Blue parking areas for aircraft on each Blue
airbase.
RPARK Number of Red parking areas for aircraft on each Red air-
base.
BDRS(2) Parameter for Blue detecting Red shelters:
TYB 1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.
BDRNS(2) Parameter for Blue detecting Red nonsheltered aircraft:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.
BKRS(2) Parameter for Blue killing Red shelters:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.
BKRNS(2) Parameter for Blue killing Red nonsheltered aircraft:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.
RDBS(2) Parameter for Red detecting Blue shelters:
TYR 1 - Red GP aircraft; 2 - Red SP-ABA aircraft.
RDBNS(2) Parameter for Red detecting Blue nonsheltered alrcraft:
1 - Red GP aircraft; 2 - Red SP-ABA aircraft.
RKBS(2) Parameter for Red killing Blue shelters:
1 - Red GP aircraft; 2 - Red SP-ABA aircraft.
RKBNS(2) Parameter for Red killing Blue nonsheltered aircraft:
1 - Red GP aircraft; 2 — Red SP-ABA aircraft.

The following 21 variables are used only if ABA mode Y

(area fire) is played (variables beginning with "B" affect events
taking place at the Blue airbase (IRABA=4); variables beginning
with "R" affect events taking place at the Red airbase (IBABA=4)).

10



Variable Name,
Dimension Limits,
and Indices Definition

BYB Area (in square meters) of a typical airbase on which Blue
aircraft might be located.

BUAL Overlap factor (between 0 and 1) for Red munitions at the
Blue airbase.

BUANI ,BUAND Lethal area covered by one pass of a Red general-purpose
or special-purpose ABA aircraft (resp.) dropping "anti-
nonsheltered" munitions against nonsheltered aircraft.

BLAS],BUAS2 Lethal areas covered by one pass of a Red general-purpose
or special-purpose ABA aircraft (resp.) dropping "anti-
shelter" munitions against shelters.

BINS1,BUNS2 A reduction factor applied to BUAN] or BHAN2 (resp.) when
"anti-nonsheltered" munitions are dropped on shelters.

BUSN1,BUSN2 An expansion (or reduction) factor applied to BUASI or
BUAS2 (resp.) when "anti-shelter" munitions are dropped
on nonsheltered aircraft.

RiB Area of a typical airbase on which Red aircraft might be
located.

RUAL Overlap factor (between 0 and 1) for Blue munitions at Red
airbase.

RUANL ,RUAN2 Lethal area covered by one pass of a Blue general-purpose

or special-purpose ABA aircraft (resp.) dropping "anti-
nonsheltered" munitions against nonsheltered aircraft.

RUAS1,RLUAS2 Lethal area covered by one pass of Blue general-purpose or
special-purpose ABA aircraft (resp.) dropping "anti-
shelter" munitions against shelters.

RUNS1,RUNS2 A reduction factor applied to RUANL or RUAN2 (resp.) when
"anti-nonsheltered" munitions are dropped on shelters.

RLSN1,RUSN2 An expansion (or reduction) factor applied to RUAS] or
RUAS2 (resp.) when "anti-shelter" munitions are dropped on
nonsheltered aircraft.

EPS4 Convergence criterion for Newton's method used in attack
mode 4.

[End of variables for area fire]

NFRFA Number (up to 15) of force ratios for FEBA advance.
11



Variable Name,

Dimension Limits,

and Indices

Definition

¥FRFA(15)

¥FA(15)

NERBD

¥FRBD(15)

BD(15)

NFRRD

¥FRRD(15)
RD(15)
NB

NR

¥PB(20,3)
IBA,MS

¥PR(20,3)
TRA,MS

¥MOE

MCOET

The following

BCWGT

Force ratios for FEBA advance--vector of breakpoint
abscissas for interpolation.

FEBA advance—vector of breakpoint ordinates for interpolation.

Number (up to 15) of force ratios for Blue division
destruction.

Force ratio for Blue division destruction--vector of
breakpoint abscissas for interpclation.

Proportion of Blue divisions destroyed--vector of break-
point ordinates for interpolation.

Number (up to 15) of force ratios for Red division
destruction.

Force ratios for Red division destruction.
Proportion of Red divisions destroyed.

Number of Blue pure strategies (all pure strategies are
available in each period).

Number of Red pure strategies (all pure strategies are
available in each period).

Proportion of Blue general-purpose alrcraft assigned to
mission MS (1 - CAS; 2 - ABA; 3 - INT) by Blue pure
strategy IBA; note that
3
} PB(IBA,MS) = 1.0, for IBA = 1,NB.
MS=1

Proportion of Red general-purpose alrcraft assigned to
mission MS by Red pure strategy IRA.

Measure of effectiveness to be optimized: (1) FEBA;

(2) firepower difference; (3) air firepower difference;
(4) surviving aircraft, weighted by type; (5) generalized
air measure, including QRA.

Day on which MOE is to be fourd.
six varlables are used as weights if MOE=l4 or 5:

Weight for cumulative Blue CAS firepower delivered (must
be zero if MOE=l4).

12



Variable Name,
Dimension Limits,

and Indices Definition

BSWGT(3) Weights for surviving special-purpose aircraft (KBA=2,3,4),
S by kind of aircraft (L - SP-CAS; 2 - SP-ABA; 3 - SP-INT).

BQWGT(2) If MOE=U, BQWGT(1) = weight for surviving Blue general-

purpose aircraft; BQWGT(2) is not used. If MOE=5,
BAWGT(1) = weight for Blue general-purpose surviving air-
craft minus desired Blue QRA; BQWGT(2) is weight for
desired-minus-actual Blue QRA.

RCWGT Weight for cumulative Red CAS firepower delivered (must be
zero if MOE=4).
RSWGT(3) Weights for surviving special-purpose Red aircraft, by kind
MS of aircraft.
RQWGT(2) Weights for Red surviving general-purpose aircraft and/or

QRA (analogous to BQWGT(+)).

¥GVA Game value added (i.e., value added to each payoff entry
to make it positive for the game-solving procedure).

B. EXPLANATORY NOTES ON THE INPUT VARIABLES

NKBA ,NKRA These input variables would usually be either 1
(general-purpose aircraft only) or 4 (general-
purpose and all kinds of special-purpose aircraft).

NPD,IDL2,IDL3 There can be up to three periods. The first and
last days of the periods are denoted by the
variables IDL1=1, IDUl, IDL2, IDU2, IDL3, and
IDU3=NID (resp.). They should be in increasing
order. FPFurthermore, IDUl, the last day of the
first period, equals IDL2-1 (one day before the
first day of the second period), and IDU2=IDL3-1.
From the inputs IDL2 and IDL3, all the other period
limits can be found. A two-period war 1s considered
as the last two periods of a three-pericd war and
is marked by the variables IDL2 (which must be input
as 1), IDL3 (input), IDU2=IDL3-1, and IDU3=NID. The
variables IDL1 and IDUl are not used. In a one-
period war, IDL3 must be input as 1.

IR0,JRO,KRO These input variables must not exceed NR (the input
nunber of Red pure strategies). They can, however,
be left blank or input as zero--in which case the
first pure stratgey in Red's list will be used as a
first guess.

13



IPRV,IPRU The various printout options that can be obtalned
with these variables are explained in Section A
of Chapter V (below). In a two-period war, IPRV
must equal 1 to obtain output. In a one-period
war, IPRU must equal 1.

IDBSRC, IDRSRC These input variables are the first days that the
new sortile rates will be used.

BALPHA( , ),RALPHA( , ) Values for these variables are needed only if

IAA = 1.
BADRI( , ),RADBI( , ) Values for these variables are needed only if
IAA = Q.
BFRACL,BFRAC2, Since these inputs are closely related to the
RFRAC1,RFRAC?2 sortie rates, care should be taken in making the

inputs compatible with sortie rates.
FRFA( ),FRBD( ),FRRD( ) Abscissa breakpoint vectors should be monotone.

FRFA( ) Only force ratios greater than or equal to 1.0
need be input; inputs less than 1.0 will be
ignored. (The FEBA advance function F is forced
to be symmetrical 1n the sense that
F(1/x) = -F(x), where x is the force ratio.)

PB( , ),PR(C , ) Though these vectors are dimensioned to hold up

to 20 pure strategles, the game matrix arrays
3
will hold only 11. The sum ) PB(IBA,MS) must
MS=1

not exceed 1.0--and generally should equal 1.0
exactly, for all IBA; similarly for Red. If the
sum is less than 1.0, some GP aircraft are not
assigned to a mission; they are still vulnerable
to enemy ABA.

MOE If MOE = 4 or 5, a wide variety of different
measures can be obtained by varying the 12 input
welghts (as described in detail in the apperdix to
Vol. I).

MOET Usually equal NID (the last day of the war), it
should not exceed NID. Even if MOET 1s less than
NID, the running time of the model remains the
same (i.e., the running time depends on NID, not
MOET) .

GVA This should be large enough to avoid the premature
stop; 10,000 or 20,000 is a good range.

14



C. TABLE OF UPPER AND LOWER LIMITS ON VARIABLES!

Lower Upper Lower Upper
Variable Limit Limit Variable Limit Limit
NKBD ,NKRD 1 3 IDBSRC, IDRSRC
NKBA ,NKRA 1 4 SORRB1( , )
SORRB2( , )
NID 1 90
SORRR1( , )
NPD 1 3 SORRR2( , )
IDL2,IDL3 1 TAA 0 1
TR0,JRO,KRO 0 NR XNBAA , XNRAA 1.0
(input)
BALPHA( , ) 0.0 1.0
IPRV,IPRU 0 1 RALPHA( , ) 0.0 1.0
TREPLB, IREPLR 0 1 BIDRA( , ) 0.0 1.0
BDA(KBD,ID) BIKRA( , ) 0.0 1.0
RDA(KRD,ID)
BADRI( , ) 0.0 1.0
BAA (KBA,ID)
RAA(KRA,ID) BAKRI( , ) 0.0 1.0
DBQRA ,DRQRA RIDBA( , ) 0.0 1.0
PBSHEL RIKBA( , ) 0.0 1.0
PRSHEL
RADBI( , ) 0.0 1.0
FBD(KBD)
FRD(KRD) RAKBI( , ) 0.0 1.0
FBA( ) BSAMZR( , ) 0.0 1.0
FRA( ) RSAMZB( , ) 0.0 1.0
(continued on next page)

ITf no lower limit is specified, it is zero.
Limits on dimensioned variables apply to each variable in the array.

These limits merely insure that the program will run (and not, for
instance, have to divide by zero); they do not insure reasonable answers.

Variables are listed in the order input to the program, the same order as
in Section A of this chapter (above).

Other restrictions on variables are described in Section B of this
chapter (above).
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Lower Upper Lower Upper

Variable Limit Limit Variable Limit ILimit
TR3SH 0 il NFRFA 1 15
BFRAC1,BFRAC2 0.0 1.0 FRFA( )

RFRAC1,RFRAC?2 0.0 1.0 FA( )
FBSK,FRSK 0.0 1.0 NFRRBD 1 15
BPASS( ) FRED( )
RPASS( )

BD( ) 0.0 1.0
TRABA, TRABA 1 I

NFRRD 1 15
XNBAB , XNRAB 1.0

FRRD( )
BPARK ,RPARK 1.0

RD( ) 0.0 1.0
BDRS( ),BDRNS( ), 0.0 1.0
BKRS( ),BKRNS( ) NB,NR 1 11
RDBS( ),RDBNS( ), 0.0 1.0 PB( , ) 0.0 1.0
RKBS( ),RKBNS( )

ER( 5 ) 0.0 1.0
BUB

MOE 1 5
BUAT, 0.0 1.0

MOET 1 90
B4ANT,BUAN2 ,B4AST,
B4AS?,BUNS1,BUNS2 BCWGT
BUSN1,BUSN2 BSWGT( )
RLB BQWGT( )
RUAL, 0.0 1.0 RCWGT
RUAN1 ,RUAN2,RUAST, || RSWGT( )
RUAS2,RUNS1,RUNS2

RQWAT( )
RUSN1 ,RUSN2

GVA
EPSU?

1EPSY must be strictly greater than zero if mode 4 1s used.
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D. FACSIMILE OPTSA DATA DECK

On the following three pages appears a typescript
facsimile of the data deck for a problem, to 1llustrate data-
deck preparation. Each line of print represents one data card.
The variables appearing on that card are listed in order at the
left. For each card, there are eight filelds, each 10 columns
wide. (Real variables are not right-justified in this deck.)
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Chapter III
DEFINITIONS OF INDEXING AND COMPUTED VARIABLES

A. PROGRAM MAIN

Variable Definition

DLl First day of first period of war (always set to 1)
DUl Last day of first period (set to IDL2-1; IDL2 is an input).
IDu2 Last day of second period (set to IDL3-1; IDL3 is an input).

1DU3 Last day of third period of war (always set to NID, the number of
days in the war).

Note that, in a two-period war, IDL2 and IDU2 are the first and
last days of the first period; IDL3 and IDU3, the first and last
days of the second period.

B. SUBROUTINE READ

Variable Definition

IBA Blue allocation of aircraft to mission (i.e., the IBAth pure
strategy in Blue's list).

TRA Red allocation of aircraft to mission (i.e., the IRATY pure

strategy in Red's list).

KAT Kind of attacker:
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 — SP-ABA.

TYL Type of interceptor:
l1-0GP; 2 -2SP
(this is declared to be an integer variable).
The following indexing variables (used in subroutines READ
and CAM) are defined in the section on CAM: ID, KBA, KBD, KRA,

KRD, MS, and TY.
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The variables MIT and MOT (the input and output tracks)
are assigned the values 5 and 6 (resp.) in the program. MOT
also appears in routines SIMPL1l, SIMPL2, and SIMPL3, which con-
tain WRITE statements.

C. SUBROUTINE SIMPL]

The three game-solving subroutines (SIMPL1, SIMPL2, and
SIMPL3) each follow the same procedure: "raw" payoff entries
are generated by CAM and solution of games at following stages.
The raw payoff entries are stored in COMMON matrices W for
SIMPL1, V for SIMPL2, and U for SIMPL3. GVA is then added to
each payoff entry; the results are placed in the simplex tableau
matrix AS; and the game 1s solved as in Chapter 3 of Volume I of
this paper. There is a separate matrix AS for each subroutine.
Along with AS, there is a collection of variables for the LP
right-hand side, cost row, pivot coefficient, etc., for each
subroutine. When the game is solved, the optimal strategies
are transferred to the COMMON arrays SWB and SWR (which are
vectors) for SIMPL1, SVB and SVR for SIMPL2, and SUB and SUR for
SIMPL3. The strategy arrays also hold the Blue and Red pure
strategy played in the previous period.

While the game value and strategy arrays in COMMON are
dimensioned for 11 entries, the simplex tableau arrays 1in each-
subroutine are dimensioned for 20. Thus, if the core space is
available and it is desired to play up to 20 pure strategiles,
only the arrays in COMMON need be redimensioned.

A two-period war is considered as the last two periods of
a three-period war. Second-period games are solved by SIMPL3;
first-period games, by SIMPL2; one-period war, by SIMPL3.

Variables are listed in alphabetical order. Computed and
indexing variables are not separated, as many integer variables
are computed and later used as indices. An asterisk precedlng
a variable indicates storage in blank COMMON.
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Variable Name,
Dimension Limits,

and Indices

Definition

AS(20,L40)
J,I

BIG
BS(20)
IROW

C3(40)
I

GVAL

TBACT(20)
LB

IBAS(20)
IBC

IBASIC(20)
TROW

IBAS1
IBC

IBIG

INDIC

INFEAS

IR

TRACT(20)
I

Coefficient matrix for LP (linear programming problem) for
solving first stage games.

Largest element in payoff column of first Red pure
strategy used.

LP right-hand side.
LP cost coefficients.

Expected outcome (game value) for a relaxed problem plus
GVA (i.e., GVAL-GVA is the two-sided optimal value of a
relaxed matrix game).

1, if payoff row LB for Blue has been computed; O,
otherwise.

Active Blue strategies in solution of current relaxed
problem.

Basic variable in row IROW.

IBASIC(IROW), for a given value of IROW: or IBAS(IRC).
Counter for determining vector IBAS.

Blue pure strategy producing payoff value BIG against
first Red pure strategy used.

Variable to enter basis in dual simplex method.

Working variable used to determine IENTER.

0, if current solution is feasible; 1, if infeasible--used
both in dual simplex method and in determining whether
solution to current relaxed problem is solution to whole

game.

First Red pure strategy to be used (also used for each new
Red pure strategy to enter tableau).

1, if payoff column I for Red has been computed; 0, other-
wise.
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Variable Name,
Dimension Limits,
and Indices

Definition

TRAS(20)
IRC

IRAS1
IRC

IROW

TTCOL

JBIG

LEAVEL

NBL

NPDM1
NPDM2

NRAS

NROWML
NROWS
PIVCO

¥PROPB(3,3)
MS,1

Red pure strategy corresponding to row IRC of simplex
tableau.

IRAS(IRC).
Counter for determining vector IRAS.

Row of simplex tableau belng processed (in pivoting
operations, etc.).

Total number of columns of LP (decision plus slack vari-
ables).

New Red pure strategy to enter LP as a new constraint.
Blue pure strategy or column of LP being considered.

Row whose basic variable will leave basis in dual simplex
method.

Red pure strategy belng considered.
Mission (used for setting first-period allocations).

Number of Blue pure strategies used with nonzero probabil-
ity in optimal solution to current relaxed problem.

NB+NROWM1 (i.e., one less than total rnumber of columns in
tableau--NB is an input.)

Number of periods minus 1 (NPD-1).
NPD-2.

Number of Red pure strategles being considered in current
relaxed problem (essentially the same as NROWS).

NROWS-1.
Number of rows of LP being solved.
Value of pivot term.

(Defined in CAM.)
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Variable Name,

Dimension Limits,

and Indices

Definition

*¥PROPR(3,3)
MS,1

RATTO

RENT

SUM(20)

¥SVB(11,11,11)
IB,IR, L

*SVR(11,11,11)
IB,IR, L

*SWB(11)
L

*¥SWR(11)
IRAS1

TEST

¥VALUE

¥W(11,11)
IB, J

X(20)
TRAS1

XNEC

(Defined in CAM.)

Ratio of cost coefficient to variable in leaving row to
determine entering basic variable in dual simplex method.

Ratio of cost coefficient to variable in leaving row for
entering basic variable.

Expected outcome of optimal Blue strategy for current
relaxed problem against Red pure strategy J--i.e.,

T X(IB)*W(IB,J).

LB

Optimal Blue for second period (i.e., probability of Blue
playing pure strategy L in period 2 when Blue and Red
have played LB and LR, resp., in period 1).

Optimal Red strategy for second period (i.e., probability
of Red playing pure strategy L in period 2 when Blue and
Red have played LB and LR, resp., in periocd 1).

Optimal Blue strategy for first period (i.e., probability
of Blue playing pure strategy I).

Optimal Red strategy for first period (i.e., probability
of Red playing pure strategy IRAS1).

Variable for determining feasibility of right-hand side in
current dual simplex iteration.

Value of game (total three-stage game for three-period
war. )

First-stage game-payoff matrix; W(IB,J) is the value of a
second-stage game when Blue and Red pure strategies LB and
J, (resp.) have been played in the first period (this
value gecomes a payoff entry in the first-stage game).

Blue randomized strategy (vector of probabilities) optimal
for current relaxed problem.

"Northeast corner"; value of LP at any iteration, appear-
ing at upper right corner of simplex tableau.
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D. SUBROUTINE SIMPL2(IB,IR)

Variable Name,
Dimension Limits,

and Indices

Definition

AS(20,40)
g I

BIG
BS(20)
IROW
cs(Lo)
I
GVAL

IB

TBACT(20)
1B

TBAS(20)

IBC

TRASIC(20)
IROW

IBAS1

Im .

IBIG

IENTER

INDIC

INFEAS

IR

TRACT(20)
I

TRAS(20)
IRC

IRC

IROW

ITCOL

JBIG

JR

LB
LEAVE1

IR

Coefficient matrix for LP for solving second-stage games.

(As in SIMPL1.)

Blue pure strategy that was used in period 1. Set in the
calling program SIMPLI.

(As in SIMPL1.)

Red pure strategy that was used in period 1. Set in the
calling program SIMPLI.

(As in SIMPL1.)

First Red pure strategy to be used; also used for each new
Red pure strategy to enter tableau.

(As in SIMPL1.)
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Variable Name,
Dimension Limits,
ard Indices Definition

MS Mission (used for setting second-period allocations).

NEC

NBL

NPDM1

NRAS (As in SIMPL1.)
NROWM1

NROWS

PIVCO

#PROPB(3,3) (Defined in CAM.)
MS,2

¥PROPR(3,3) (Defined in CAM.)
MS,2

RENT (As in SIMPL1.)

RATIO }

¥SUB(11,11,11) Optimal Blue strategy for third period (i.e., probability

IB,IR, L that Blue plays pure strategy L in period 3 when Blue and
Red played IB and IR in period 2 and IB and IR in period 1).

SUM(20) (As in SIMPL1.)
J

*¥SUR(11,11,11) Optimal Red strategy for third period (i.e., probability
IB,IR, L that Red plays pure strategy L in period 3 when Blue and
Red played IB and IR in period 2 and IB and IR in period 1).

¥SVB(11,11,11) Optimal Blue strategy for second period (i.e., probability
IB,IR, I that Blue plays pure strategy I in period 2 when Blue and
Red played IB and IR (set in SIMPL1l) in period 1).

¥SVR(11,11,11) Optimal Red strategy for secord period (i.e., probability
IB,TR,TRAS1 that Red plays pure strategy IRASL in period 2 when Blue
and Red played IB and IR (set in SIMPL1) in period 1).

TEST (As in SIMPL1).
*V(11,11) Second-stage game payoff matrix; V(LB,J) is the payoff
IB, d entry when Blue and Red play pure strategies LB and J
(resp.) in period 2--having played IB and IR in period 1.
¥W(11,11) Value of second-stage game, which becomes a payoff entry in
1B,IR the first-stage game matrix W.
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Variable Name,
Dimension Limits,
and Indices __ Definition

X(20)
TRAS1 (As in SIMPL1.)
XNEC

3% SUBROUTINE SIMPL3(JB,JR)

The final-stage payoffs found in this subroutine are actual
measures of effectiveness from the assessment routine (e.g.,
FEBA position, cumulative Blue minus Red firepower, etc.).
Variable Name,

Dimension Limits,
and Indices Definition

AS(20,40) Coefficient matrix of LP for solving third-stage games.
J,I

BA "Blue aircraft" (working variable used in computing MOE 5).

¥BAD(Y4,90)
KA, MOET

¥BAT (4,90)
KA ,MOET

(Defined in CAM.)

BIG
BS(20) (As in SIMPL1.)
IROW

*¥CBAF(90)
MOET
*¥CBF(90)
MCET
*CRAF(90)
MCET
*¥CRF(90)
MCET

(Defined in CAM.)

CS(40) (As in SIMPL1.)
I

¥FEBA(S0) (Defined in CAM.)
MCET
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Variable Name,
Dimension Limits,
and Indices Definition

G Negative of a negative payoff entry U(I,J), whose,absolute
value is greater than GVA--i.e., if U(I,J) + GVA < O, .
G is set equal to |U(I,J)|, which is greater than GVA, and
the program stops.

GVAL (As in SIMPL1.)
IBACT(20)
IB
IBAS(20)
IBC
IBASIC(20)
TROW
IBASL
IRC
IBIG
IENTER (As in SIMPL1.)
INDIC
INFEAS
IRACT(20)
I
TRAS(20)
IRC
IRC
TROW
ITCOL
JB Blue pure strategy that was used in period 2 (set in the
calling program SIMPL2).
JBIG (As in SIMPL1.)
JR Red pure strategy that was used in period 2 (set in the
calling program SIMPLZ2).
KA Kind of aircraft (indexing variable used in computing
MOEs U4 and 5).
KR First Red pure strategy to be used (also used for each new
Red pure strategy to enter tableau).
IB .
LEAVEl} (As in SIMPL1.)
MS Mission (used for setting third-period allocations; also

equal to KA-1 in computing MOEs 4 and 5).
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Variable Name,
Dimension Limits,

and Indices Definition
NBC
NBL (As in SIMPL1.)
NRAS
NROWM1
NROWS (As in SIMPL1.)
PIVCO
¥PROPB(3,3)
MS,3 (Defined in CAM.)
¥PROPR(3,3) i
MS,3
RA "Red aircraft" (working variable used in computing MOE 5).
¥RAD(4,90)
KA ,MOET . \
#RAT(4.90) (Defined in CAM.)
KA ,MOET
RATIO
RENT } (As in SIMPL1.)
¥SUB(11,11,11) Optimal Blue strategy for third period (i.e., probability
JB,JR, T that Blue plays pure strategy I in period 3 when Blue and
Red played JB and JR in period 2).
SuM(20) (As in SIMPL1.)
J
SUMOE Working variable used in computing MOEs 4 and 5.
¥SUR(11,11,11) Optimal Red strategy for third period (i.e., probability
JB,JR,IRAS1 that Red plays pure strategy IRAS1 in period 3 when Blue
and Red played JB and JR in period 2).
TEST (As in SIMPL1.)
¥U(11,11) Third-stage game payoff matrix U(LB,J) is the payoff entry
LB, J when Blue and Red play pure strategies LB and J (resp.)
in period 3, having played JB and JR in period 2 (and some
pure strategy pair in period 1).
¥Vv(11,11) Value of a third-stage game, which becomes a payoff entry
JB,JR in a second-stage game matrix V.
X(20)
TBAS]1 (As in SIMPL1.)
XNEC
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Fa SUBROUTINE CAM(IDL,IDU)

Since in CAM there are many dimensioned varilables whose
elements are computed in large DO loops, a list of definitions
of the most commonly used indexing variables of these loops is
given first. The indexing variables are in alphabetical order.
TY, TYB, and TYR are declared integer. Then the computed
variables are defined in the order computed in the subroutine.

They are defined alphabetically in Appendix B.

s Indexing Variables
Variable Definition
D Day of war.

IDML Preceding day (ID-1).

TNDB Indicator for Blue attacker in air-to-air interaction:
1 - Blue GP-CAS; 2 - Blue GP-ABA;
3 - Blue SP-CAS; 4 - Blue SP-ABA.
Computed as INDB = MSB+2¥(TYB-1).

INDR Indicator for Red attacker in air-to-air interaction:
1 - Red GP-CAS; 2 - Red GP-ABA; 3 — Red SP-CAS; 4 - Red SP-ABRA.
Computed as INDR = MSR+2¥(TYR-1).

IPD Period of war (also a computed variable).

KBA Kind of Blue aircraft:
1 - Blue GP; 2 - Blue SP-CAS; 3 ~ Blue SP-ABA; 4 — Blue SP-INT.
Used in air-to-grourd interaction and initial and final Blue-
aircraft-inventory calculations.

KBD Kind of Blue division (up to three kinds).

KRA Kind of Red aircraft:
1 - Red GP; 2 — Red SP-CAS; 3 - Red SP-ABA; 4 — Red SP-INT.
Used in air-to-ground interaction and initial and final Red-
aircraft-inventory calculations.

KRD Kind of Red division (up to three kinds).
MS Aircraft mission:
1 - CAS; 2 - ABA; 3 - INT.

Also used to index kind of SP aircraft, by the relation
MS=KBA-1 or KRA-1.
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Variable

Definition

MSB

MSR

Blue aircraft mission:
.1 - CAS; 2 - ABA; 3 - INT.

Red aircraft mission:
1 - CAS: 2 - ABA; 3 - INT.

Type of aircraft:

1-GP; 2 - 3P
(without specifying what kind of SP aircraft; the mission is
needed to do that.)

Type of Blue aircraft:
l1-GP; 2 - SP.

Type of Red aircraft:
1l -GP; 2 - SP.

2. Computed Varijables

Variable Name,

Dimension Limits,

and Indices Definition

IDL First day for which assessment is to be computed in that

IDU

particular call of CAM.

Last day for which assessment is to be computed in that
particular call of CAM.

Forces at Beginning of Day

BDI(3,90)
KBD,ID

RDI(3,90)
KRD,ID

BGF(90)
kD)

RGF(90)
ID

SHELB(90)
D

SHELR(90)
D

Blue division inventory at begimning of day ID, by kind
of Blue division.

Red division inventory at beginning of day ID, by kind of
Red division.

Blue grourd firepower delivered on day ID.

Red ground firepower delivered on day ID.

Number of Blue shelters at beglinning of day ID.

Number of Red shelters at beginning of day ID.
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Variable Name,
Dimension Limits,

and Indices

Definition

BAT(4,90)
KBA,ID

RAI(4,90)
KRA,ID

ABQRA

BAAS

ARQRA

RAAS
IPD
PROPB(3,3)
MS,IPD
PROPR(3,3)
MS,IFD

BA(2,3)
TY,MS

RA(2,3)
TY,MS

SUMB , SUMR
BANAS
RANAS

SORRB(2,3)
TY ,MS

BFRAC

SORRR(2,3)
TY,MS

RFRAC

Inventory of Blue aircraft at begimning of day ID, by kind
of Blue aircraft.

Inventory of Red aircraft at beginning of day ID, by kind
of Red aircraft.

Actual number of Blue QRA aircraft (GP aircraft designated
as QRA).

Blue GP aircraft assignable to missions.

Actual number of Red QRA aircraft (GP aircraft designated
as QRA).

Red GP aircraft assignable to missions.

Pericd of war.

Proportion of Blue GP aircraft assigned to mission MS
in period IFD (in two-period war, IPD is 2 for the first
period, 3 for the second).

Proportion of Red GP aircraft assigned to mission MS
in period IPD.

Blue aircraft on missions, by aircraft type (GP or SP) and
mission.

Red aircraft on missions, by aircraft type and mission.

Working variables for computing BANAS and RANAS.
Blue GP aircraft not assigned to missions.
Red GP aircraft not assigned to missions.

Sortie rates for Blue, by aircraft type and mission.

Fraction of Blue aircraft on base.

Sortie rates for Red, by aircraft type and mission.

Fraction of Red aircraft on base.
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Variable Name,
Dimension Limits,

and Indices

Definition

BS(2,3)
TY ,MS

RS(2,3)
TY ,MS

BANF(2,3)
TY ,MS

RANF(2,3)
TY ,MS

Blue sorties, by aircraft type and mission.

Red sorties, by aircraft type and mission.

Blue aircraft not flying (i.e., staying on the base)—-
positive only if the sortie rate is less than 1.0.

Red aircraft not flying (i.e., staying on the base)--
positive only if the sortie rate is less than 1.0.

Air-to-Air Interaction

BITS Blue INT sorties.

BATS Blue attack sorties (CAS and ABA).

RITS Red INT sorties.

RATS Red attack sorties (CAS and ABA).

IBRIRA Check variable (the Blue-interceptor/Red-attacker

attritions are zero 1f either side has zero sortiles;
IBIRA then is set to 1, and the attrition computation

bypassed).
TBART Check variable for the Blue-attacker/Red-interceptor
interaction.

VBIDRA(2)! Average detection parameter for Blue interceptors, by type,
TYB against Red attackers in the air-to-air interaction.
VRADBI (4)? Average detection parameter for Red attackers, by kind of
INDR attacker, against Blue interceptors in the air-to-air

interaction.

VRIDBA(2)! Average detection parameter for Red interceptors, by type,
TYR against Blue attackers in the air-to-air interaction.
VBADRI (4)! Average detection parameter for Blue attackers, by kind of
INDB attacker, agalnst Red interceptors in the air-to-air

interaction.

1411 air-to-air detection parameters are averaged over target type and are
a function of shooter type.
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Variable Name,
Dimension Ldmits,

arnd Indices Definition
SUM, PROD, Working variables for computing attritions.
X1, X15
RATS1 Red attack sorties per notionalized air-to-air cambat

region on Blue side of FEBA (RATS1=RATS/XNBAA).

BITS1 Blue intercept sorties per notionalized air-to-air combat
region on Blue side of FEBA (BITS1=BITS/XNBAA).

BATS1 Blue attack sorties per notionalized air-to-air combat
region on Red side of FEBA (BATS1=BATS/XNRAA).

RITS1 Red intercept sorties per notionalized air-to-air combat

region on Red side of FEBA (RITS1=RITS/XNRAA).

The following 10 variables are computed only if the second
air-to-air attrition method 1s used:

PRCD1, PRODZ, Working variables for computing attritions in secord
X1, X15, X2, method.

DENCM
BSENG(2,3) Blue attack sorties engaged by Red interceptors, by type
TYB,MSB of Blue aircraft and attack mission only:
1 - CAS; 2 - ABA.
RSENG(2,2) Red attack sorties engaged by Blue interceptors, by type
TYR,MSR of Red aircraft and attack mission only:
1 - CAS; 2 - ABA.
BPENG(2) Proportion of Blue intercept sorties engaged that are of
TYB type TYB:
1 -GP; 2 - SP.
RPENG(2) Proportion of Red intercept sorties engaged that are of
TYR type TYR.

[End of variables for second attrition method]

BSKAA(2,3) Blue sorties killed in the air-to-air interactions, by
TYB,MSB aircraft type and mission.

RSKAA(2,3) Red sorties killed in the air-to-air interactions, by
TYR,MSR aircraft type and mission.
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Variable Name,
Dimension Limits,

and Indices Definition

BSFB(2,3) Blue sorties that fly back to Blue airbase and do not
TY ,MS attempt to deliver ordnance (BSFB(TY,3)=0; the whole .
array is zero if the first air-to-air attrition method is
used).
RSFB(2,3) Red sorties that fly back to Red airbase and do not
TY ,MS attempt to deliver ordnance (RSFB(TY,3)=0; the whole
array is zero if the first air-to-air attrition method is
used).
SRB Working varlable, equal to the maximum of 1.0 and the
approprilate Blue sortie rate.
SRR Working variable, equal to the maximum of 1.0 and the
appropriate Red sortie rate.
BAKAA(2,3) Blue aircraft killed in the air-to-air interaction, by
TY ,MS aircraft type and mission.
RAKAA(2,3) Red aircraft killed in the air-to-air interaction, by
TY,MS aircraft type ard mission.
BAFB(2,3) Blue aircraft that fly back to Blue airbase, by aircraft
TY,MS type and mission.
RAFB(2,3) Red aircraft that fly back to Red airbase, by aircraft
TY ,MS type and mission.
BSL(2,3) Blue sorties lost to enemy SAMs (ground-to-air interaction),
TY ,MS by aircraft type and mission.
RSL(2,3) Red sorties lost to enemy SAMs (ground-to-air interaction),
TY,MS by aircraft type and mission.
BAL(2,3) Blue aircraft lost to enemy SAMs (ground-to-air
TY ,MS interaction), by aircraft type and mission.
RAL(2,3) Red aircraft lost to enemy SAMs (ground-to-air interaction),
TY ,MS by aircraft type and mission.

Air-to-Ground

(Airbase Attack) Interaction--Blue Airbases

BSHEL Number of Blue shelters (recomputed each day).
BAVUL(4) Blue aircraft vulnerable to enemy ABA, by kind of Blue
KBA aircraft, not including QRA.
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Variable Name,
Dimension Limits,

and Indices Definition
ABQRAS Number of sheltered Blue QRA aircraft (QRA are given
priority in sheltering).
ABQRAN Number of nonsheltered Blue QRA aircraft.
BSHEL1 Blue shelters remaining after QRA aircraft are sheltered
(zero if ABQRAN > 0.0).
BAVULT Total Blue aircraft vulnerable to enemy ABA, not including
QRA.
BPOPS(U4) Population of sheltered Blue aircraft (i.e., number of
KBA aircraft), by kind of Blue aircraft, including QRA.
BPOPNS(4) Population of nonsheltered Blue aircraft.
KBA
BTOTS Total sheltered Blue aircraft (= z BPOPS(KBA)) .
KBA
BTOTNS Total nonsheltered Blue aircraft (= ) BPOPNS(KBA)).
KBA
BTOT Total Blue aircraft vulnerable to ABA (=BTOTS+BIOINS).
PRABA(2) Red ABA aircraft passes, by type of ABA aircraft:
TYR 1-GP; 2 - SP.
RATP Red attack total passes (=PRABA(1) + PRABA(2)).
VRDBS Average detection parameter for Red against Blue shelters.
VRKBS Average kill paramater for Red against Blue shelters.
VRDBNS Average detection parameter for Red against Blue
nonsheltered aircraft.
VRKBNS Average kill parameter for Red against Blue nonsheltered
aircraft.
Q Proportion of Red passes to attack Blue shelters (the
remainder attack Blue nonsheltered aircraft)--computed if
IRABA=2 or 4.

The following variables are computed only if Red uses area fire
(IRABA=U4):
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Variable Name,
Dimension Limits,

and Indices Definition

BY4AN Average area covered by a Red "anti-nonsheltered"
munition.

BUAS Average area covered by a Red "anti-shelter" munition.

BUNS Average reduction factor when Red "anti-nonsheltered"

munitions are used against shelters.

BUSN Average expansion factor when Red "anti-shelter" munitions
are used against nonsheltered aircraft.

NTN Number of iterations of Newton's method to find optimal Q.

The following working variables are used to hold inter-
mediate results in the attrition calculations:

Red Attack Mode 1: TERMS1, XS, TERMS2, TERMN1, XNS, TERMN2.

Red Attack Mode 2: €S0, CNO, CS1, CS, CN1, CN, Cl, Q0, Q, CS2.

Red Attack Mode 3: T, TERM1, TERM2, TERMS, TERMNS.

Red Attack Mode U: XUN, X4S, XUNS, XUSN, AIN, A2N, AOB, A3, AL, AlS, AZ2S,
A2, A5, A6, X0, X1, QO0, NIN, Q1, Q, TERMS, TERMNS, and
the arithmetic statement functions F14(Q) and F2U4(Q).

The results in all cases are the following:

BAKS Blue sheltered aircraft destroyed.

BSHELK(90) Blue shelters destroyed on day ID.
ID

BAKNS Blue nonsheltered aircraft destroyed.

Airbase Attack--Red Airbases

RSHEL Number of Red shelters (recomputed each day).

RAVUL(4) Red aircraft vulnerable to enemy ABA, by kind of Red
KBA aircraft, not including QRA.

ARQRAS Number of sheltered Red QRA aircraft.

ARQRAN Number of nonsheltered Red QRA aircraft.
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Variable Name,
Dimension Limits,

and Indices Definition

RSHELL Number of Red shelters remaining after QRA aircraft are
sheltered.

XS Indicator for sheltering of Red SP-ABA aircraft:

0.0 - do not shelter; 1.0 - shelter
(XS=1-IR38H)--also used later in routine.

RAVULT Total Red aircraft vulnerable to ABA that can be
sheltered, not including QRA.
RPOPS(4) Population of sheltered Red aircraft, by kind of Red
KRA aircraft.
RPOPNS(4) Population of nonsheltered Red aircraft, by kind of Red
KRA aircraft.
RTOTS Total sheltered Red aircraft (= ] RPOPS(KRA)).
KRA
RTOTNS Total nonsheltered Red aircraft (= ) RPOPNS(KRA)).
KRA
RTOT Total Red aircraft vulnerable to ABA (=RTOTS+RTOTNS).
PBABA(2) Blue ABA aircraft passes by type of ABA aircraft:
TYB 1-GPy 2 - SP.
BATP Blue attack total passes (=PBABA(L1)+PBABA(2)).
VEDRS Average detection parameter for Blue against Red shelters.
VBKRS Average kill parameter for Blue against Red shelters.
VBDRNS Average detection parameter for Blue against Red

nonsheltered aircraft.

VBKRNS Average kill parameter for Blue against Red nonsheltered
aircraft.
Q Proportion of Blue passes to attack Red shelters—-

computed if IBABA=2 or 4.

The following variables are computed only if Blue uses area
fire (IBABA=4):
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Variable Name,
Dimension Limits,

and Indices Definition

RUAN Average area covered by a Blue "anti-nonsheltered"
munition.

R4AS Average area covered by a Blue "anti-shelter" munition.

RANS Average reduction factor when Blue "anti-nonsheltered"

munitions are used against shelters.

RUSN Average expansion factor when Blue "anti-shelter'" munitions
are used against nonsheltered aircraft.

NIN Number of iterations of Newton's method to find optimal Q.

The following working variables are used to hold inter-

mediate results in the attrition calculations:

Blue Attack Mode 1: TERMS1, XS, TERMS2, TERMN1, XNS, TERMNZ2.

Blue Attack Mode 2: CS0O, CNO, CS1, CS, CN1l, CN, Cl, QO0, Q, CS2.

Blue Attack Mode 3: T, TERM1, TERM2, XS, XNS, TERMS, TERMNS.

Blue Attack Mode 4: XUN, XUSN, XUNS, XUS, AIN, A2N, AOB, A3, A4, AlS, A2S,
A2, A5, A6, X0, X1, QO0, NTN, Q1, Q, TERMS, TERMNS, and
the arithmetic statement functions F14(Q) and F24(Q).

The results in all cases are the following:

RAKS Red sheltered aircraft destroyed.
RSHELK(90) Red shelters destroyed on day ID.

D
RAKNS Red nonsheltered aircraft destroyed.

Aircraft Destroyed and Final Measures for Day

XS Proportion of sheltered aircraft killed in the ABA
interaction--used for apportioning destroyed aircraft by
kind of alrcraft (redefined for Red).

XNS Proportion of nonsheltered aircraft killed in the ABA

interaction--used for apportioning destroyed aircraft by
kind of aircraft (redefined for Red).
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Variable Name,
Dimension Limits,

and Indices Definition
BAD(4,90) Blue aircraft destroyed on day ID, by kind of Blue
KBA,TD aircraft.
RAD(4,90) Red aircraft destroyed on day ID, by kind of Red aircraft.
KRA, ID
BAF(90) Blue air firepower (i.e., successful CAS firepower)
1D delivered on day ID.
RAF(90) Red air firepower delivered on day ID.
1D
BF(90) Blue total firepower (ground plus successful CAS)
1D delivered on day ID.
RF(90) Red total firepower delivered on day ID.
1D
FRBR Force ratio of Blue to Red firepower.
FRRB Force ratio of Red to Blue firepower (=1/FRER).
DFEBA FEBA advance.
DFOBA Negative of FEBA advance.
FEBA(90) FEBRA position at end of day ID.
1D
PEDID Percept Blue divisions destroyed.
BDD(3,90) Blue divisions destroyed on day ID, by kind of Blue
KBD,ID division.
PRDID Percent Red divisions destroyed.
RDD(3,90) Red divisions destroyed on day ID, by kind of Red
KRD,ID division
CBF(90) Cumulative Blue ground plus CAS firepower delivered to
1D date.
CRF(90) Cumulative Red ground plus CAS firepower delivered to
HED) date.
CBAF(90) Cumulative Blue CAS firepower delivered to date.
ID
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Variable Name,
Dimension Limits,

and Indices Definition
CRAF(90) Cumulative Red CAS firepower delivered to date.
1D
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Chapter IV
PROGRAM LISTING

A. PROGRAM MAIN

PROGRAM MAIN(INPUT,0UTPUT,TAPES=INPUT, TAPEA=OUTPUT)

L
CDIOBEG
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
CoMMON
COMMON
COMMON
COoMMOM
COMMON
COMMON
Common
COMMON
COMMOMN
COMMON
cOMMON
COMMON
CommoN
COMMON
COMMOMN
COMMON
COMMON
COMMON
COMMON
COoMMON
COMMON
COMMON
ComMMoN
COMMON
COMMON
COMMON
COMMON

COMMOM
COMMON
COMMON

COMMON
CoMMON
COMMOH
COMMON
Common
COMMON
COMMON
ComMon
COMMON
COMMON

[

COUPEND

oPTSA 11

NKAN y NKRD y NKBA § NKRA
NID
NPNyIDL191DULIDL2,IDU2,I0L391DU3
IRN 4 JROLKRO
1PRV, IPRU
IREPLB, IREPLR
BDA(3+90) ,RDA(3,90)
RAA(4990) yRAA(G,90,
DBnRA,DRGRA
SHFELB(90) ¢ SHELR{90) + PRSHEL y PRSHEL
RASHELK (90) yRSHELK (90)
FBO(3) yFRD(3) +FBA(2) 4FRA(2)
1URSRC, JURSRC
SORRAL (213) ySORRA2(243) ySORRRY (2+3) y SORRR2(2,3)
TAA ,XNRAA, XNRAA,BALPHA(2,7) vRALPHA (2,2)
BINRA(294) 1RAURI (442) sRIDRA(244) yRADBT (442}
RIKRA(2¢4) yRAKRY (4,2) yRIKRA(2,4) yRAKRY (42)
BSAMZR(292) yRSAMZB (2,2)
1R15H,RFRAC1,BFRACS RFRACY 4RFRAC2,FASK,FRSK
BPASS(2) 1RPASS (2)
I1BAQA, IRRBA, XNBAR,xNRAR+BPARK ,RPARK
BORS (2) ¢ BDRNS (2) ,BKRS {2) yBKRNS (2)
RDRS (2) +RNBNS (2) 4RKBS (?) yRKRNS (2)
R4ByB4A| yR4ANT ,BLAN2 BAAST 1R4AS2,R4NS] )BANS2,R4SN] 4B SN2
R4ByRAAL yR4AN] yR4AN2 ,R4AS]T 1RAAS2R4NS] yR4NS2 ,R45SN] yRESN2
EPSé
NFRFA'FRFA{15) yFA(15)
NFRBDFRBD (15) 4BD(15)
NFRRD+FRRD (15} 4RN(15)
NR y NR
PR (2043) yPR(2043)
PROPR (3,3) yPROPR (3,3)
MOE ¢ MOET
Rguur.ﬁstT(B).anﬁT(Z).RCHGT,RSHGY(a).RQHGT(Z)
GVa

UG11911)9SUR(TI1,11,11),SUR(1],11,11)
VI11e11)9SVAB(11511411)4SVRI11,11011)
W(11411)9SWR{11),SWR(1]1),VALUE

BDT(3+90)4yRDOI(3,90)
BON (34901 ,RND(3,90)
RGF (90) s RGF (90)
BAT (4990) yRALI (4490)
BAD(4,90),RAD(4,90)
BAF (90) 4 RAF (90)

BF (90)y RF(G0)

FERA (90)

CBF {90) yCRF (9)
CBAF (90} YCRAF (90)

CALL CLRCOM(1+1990)

CALL RrE

AD

43

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MA{N
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN.
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
09012
00013
00014
00018
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
0pp28
00029
000230
00031
00032
00033
00034
00035
000236
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00067

fonte
0004
00050
00051
00082
00053
00054
00055
80056
00087
00058



olea

alowe o

9999

IBL1el

10Ul a1DL?.1
10U2= 1D 3-1
1bU3aN]D

ITERATION LOOP CAN GU HERE

CALL CLRCOM (251190}
1IF(NPD L,En, 1) CALL STMPLA(1.1)

_IE(NPD LEQ, 2) CALL SIMPLR(1,1)

IF(NPD .EO. 3) CaLL StimeLy

ITERATION LOOP CAN GU HERF

CONTINUE
END

LY

MATN
MA TN
MAIN
MAIN
mATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
WAIN
MAIN

MAIN

MAIN
MATN
MAIN




B. SUBROUTINE CLRCOM

SUBROUTINE CLRCOM(ICLsIDLsIDU)
CDOUPLIM
_ COMMON_NKRDyNKRDyNKBAyNKRA
CoMMON NID
COMMON NP, I0L19I0Y11DL2,I0U2+IDL3»10DUI
"COMMON IR0+ JROKRO
. COMMON PRV, IPRU
COMMON TREPLB, IREPLR
COMMON BDA (3+90) 2RDA(3,90)
COMMON BAA (4990} sRAA(4990)
CoMMON DBnRA,ORURA
" COMMON SHELB(90) ySHELR(90) s PRSHEL 4 PRSHEL
COMMON BSHELK(90) +RSHELK (50)
COMMON FBD(3) sFRD(3) sFRA(2) +FRA(2)
COMMON IDRSRC,IVRSRC
COMMON SORRB1(2+3) sSORRB2(243) 1SORRNY (213) 4 SORRR2(243)
COMMON TAA ,XNBAAyXNRAA,BALPHA(2,2) yRALPHA (2,42}
COMMON RIDRA (244) yBADRT (4,2) yRIDRA(2,4) yRADBI (442}
~ COMMON BIKRA(2,%4) ¢yBAKR] (4,2) yRIKBA (2,4) yRAKB] (442)
COMMON BsAM7R(2-2)’RSAMZB(2.2)
- COMMON JRISH,BFRAC]I +BFRAC21RFRAC]+RFRACZFBSK,FRSK
COMMON BPASS(2) *RPASS(2)
COMMON 1BABA,IRARA,XNRAR,xNRARsBPARK,RPARK
‘COMMON BDRS (2) 4BDRNS (2) BKRS (2) yBKRNS (2)
__COMMON RDBS(2) sRDBNS (2) 1RxBS (2) 2+ RKBNS (2)
COMMON  R4B,BAA_ ,B4AN],B4AN2,B4AS]sR4AS2,R4NS] BANG2,BASN] ,B4SND
COMMON  R4R, R4QL,R4AN]LR.ANQ,RgaS],n“Sg,RQNsl,R~NSz,Q‘SN1,noSNg
COMMON EPS4
__ COMMON NFRFAsFRFA(15):FA{15)
COMMON NFRBD,FRBD(15),BN(5)
____COMMON NFRRD,FRRD(15)4RD(15)
COMMON N8, NR
__ COMMON fﬂ12ﬂ13l193(2013)
COMMON PROPB (3,3) yPROPR (3,3)
COMMON MOE 4 M OET
COMMON echT.BswsTta).aoweT(Z)vﬂcuGT RSWGT (3) yRQWGT (2)
CoMMON GvA

_SQﬁﬁMLLUJJJJJJJSUBJJJJ1l4II)JSUEjllul 1
COMMON V(11,11)s6vB(11,11,11),SvR(11,11
- JEmNNHuLAUJWaQn.uRuu.uU&

_ COMMON BDI(3s90!,RDI{3490)
COMMON BDD(3+90) 4RND (3490

_ COMMON AGF (901 RGF(90) _
COMMON BAT(4990) sRAT (4990}
COMMON BAD (4,90) 4RAD(4,90)
COMMON BAF (90) 4 RAF (90)
COMMON BF (90)s RF(90)
COMMON FERA(90)

_ CQMMON CBF (90) 4CRF (903

CoMMON CBAF (90) »CRAF (90)

[

‘COUPLTIM
JF(IcL .6T. 1) GQ Y0 5
Vo 100 I=1,%0
Do 1a)  J=1,3

45

CLRCOM

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MATN
MAIN
MATN
MAIN
MATN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
CLRCOM
CLRCOM
CLRCOM
CLRCOM

00002

10003
00004
00005
10006



1n3
ine

1a6
105
S|

203
2né

3n0

BDA(Jr 1) =RDA(JyI) =RAA(Js 1) =RAA(JIT)x NeD
CON INUF
BAA(49]) =RAA(4s]) 2040
CONTINUE
00 1¢2 J=1,3
FBU(JU)®RFRU(J)}E0,0
DO 103 m=l,2u
PRy J)=PRIKYJIEQGn
CONT InUF
CONTINUE
DO 104 I=1,1%
FRFA(I)=FA(T)®FFoD (1) eRD(I)SFRRO(T)=RN(1}=0,0
CONTINUFE
00 10° K=iy2
BPASS{K)=RPASS (K) 2FRA(K)=FRA(K) 20,0
BSAMZH (K1) zHOAMLR(K92)30,0
RSAMZB (Ky 1) mNSAMLB(Ke2) 30,0
DO 106 L=1,3
SOKRH1 (Kal ) xSUKRE2 (K11} =SORRR1 (Ks| ) »SOKRR2 (KsL) =00
CONT INVE
CONTINUE
CUNT INUE
IFLICL +GTs 2) GO 1O 6
DO 202 J=l,3
DO 203 1=1,3
PRUPHIL,J) = PROPRI(IeJ) ® 040
CONTINUF
CONTINUE
CONTINUE
DO 300 I=IpLsiDu
Do 301 J=1,3
BOI(Jel)ensAl(Jel}=pDItJel) & RAl(Jy]1) = 0oU
BOD{Je 1) =AD (Jo T ) =0DD eI} = RAD(JsT) = Ol
CONTINUE
BAD(491) = RAL(Gs]) = RAD(4+I) = RATI(4s]) % 0,0
BGF (1) =BAF (l)=mBt (T)=CHF (1) ®CHAF (1) =0,0
HGF (1) aRAF (1) =kF (T)=CRF (1) =CRAF (11 =0,0
SHELH (D) ®SHELR(I) = Qo0
BSHELK (1) =RSHELK (1) e o0
FEBA(I)=(a0
CONTINUF
RE TUKN
END

4e

CLuCam
CLRCOM
CLeCum
CLeCum
CLaCom
CLRCUM
CLoCom
CLwCOM
CLalCm
CLRCiiM
CLRCOM
LLeCum
CLacnmM
CLRCOM
CLRCOM
CLRCOM
cLacnm
CLarCumM
CLaCOoM
CLRCOM
CLRCuM
CLRC M
CLaCum
CLatnm
CLnuCum
CLeC ™
CLaCoM
CLRCuM
CLeCoM
CLRrCUM
CLRCOM
CLuCnm
CLRCOM
CLACUM
CLRCIM
CLucum
CLeCOM
CLeCumM
CLecam
LLRCHM
CLrCom
CLRCtM
CLRCUM

00007
00008
0oul9
00010
00011
ooule
00ull
opule
00015
ooole
0oal7
0ouls
0o0dl9
00020
00021
opu22
00023
0pulé
6002S
opoée
00027
oouas
0pud9d
0003V
00031
ono32
00033
0pude
00035
vou3s
00037
[(HEL]
00049
00040
00041
opue2
00043
0n04s
00045
00046
0n0é7
Cpué4s
00049



C. SUBROUTINE READ

SUBROUTINF READ
C OPTSA 11

CDYPUIHM
COMMOM
CoMMon
COMMON
COMMON
COMMON
ComMMom
COMMOw
COMMON
CoMMon
COMMON
COMMON
COMMON
COMMON
COMMOM
COMMON
COMMOM
COMMOH
COMMON
COMMON
Commom
COMMON
COMMON
CommMon
COMMON
COIMMON
Commo*y
COMMOM
COMMOM
COMMON
COMMOM
COMMON
COMMON
COMMON
COMMOM
COMMON

COMMOH
CoMmOoN
COMMON

COMMOM
COMMON
COMMON
COMMON
COMMON
CoMmMo*
COMMON
COMMON
ComMMoN
COMMON

C
Coyou 1M

NKRD y NKRU o NKBA  NKR 3
NID
NP, IDLLy T 110 INEL2, 10154 IAL 3+ TOU3
IR0y JRO KR
1PRV, IPRU
IREPLB . THEPLR
BDA{3490) yRNA (3,90}
RAA(4490) yRAA(4,90)
NHARA yDRURA
SHELB (90) y SHELR(90) + PRSHEL 4 PRSHEL
BSHELK (90) ¢RSHELK (a0)
FRN (3) 4yFRN(3)1FRA(2) +FRA(2)
IDRSRC, TUPSRC
SOPRAR1 (293) ySURAR2 (2+3) sSORRKY (2¢3) +SORRR2(2+3)
TAA +XNRAASXNHAABALPHA(242) sRALPHA(2,42)
RINRA (2,4) 4BAURT (4,2) yRIDBA (2,4) sRADRY (442}
RIKRA [24%) yRARRT (4,2) yRIKRA(2,4) yRAKBT (442)
BSAMZR{292) yRSAMZB (2+2) .
IRISHIBFRACT +HFRAC2sRFRACT 4RFRAC2FASK,FRSK
RPASS(2) yRPASS (2)
IBARA+ TRARAXNAAR s XNRAR 1 BPARK ,RPARK
RDPS (2) +BDRNS (2) yRKRS (2) yRKRNS (2)
RORG (2) JROBNS (2) 4RKHS (7} RKRNG (2)
R4R(B4AL yRGAN] (B4AN2 ,B4ASY yR4AS? (RANS] yB4NS2 ,RASN] \RASND
R4AGRGAL yRE4ANT ¢R&AN? JR4AG) +Q4AS2RANS] yRONS2 4R4SN] yR4SN?
[4-337%
NFRFAFREA(15) +FAL15)
NFRANFREN (15} 4AN(15)
NFRRD+FRRD (15} 4RN(15)
NB NP
PB{20+3)sPR(2U+3)
PRNPR (343) +PRUPR(3,3)
MOE ¢ MOET
BCWGT1RSWGT (3) 1RONGT (2) sRCWET JRSWAT (3) +RAWGT (2)
GVA

(11,110 esUa(11,11,11),SUR(11,11s11)
V(114110 0SVR(11411,11),SVR(11,1101 1)
W(11411) 2SHR(11) 4SWT(11)4VaLVE

BOT(3+90) yRNT(3,490)
BDN (3490 41R0D (3490)
BGF (90) ¢+ RGF (90)
RAT (4990 4RAL (4,90
BAN(4,90) 4RAD (4,90
RAF (90}, RAF (99)
RF(90), RF(90)

FERA (90)

CBF (90) ,CpF (9
CHAF (90) +CRAF (90)

INTEGFR TY4TYI
10 FORMAT(BI10)

47

READ
READ

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATIN
MAIN
MATIN
MAIN
MATIN
MAIN
MATIN
MAIN
MATIN
MAIN
MATN
MAIN
MATN
MATN
MAIN
MAIN
MATIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MATIN
MAIN
MAIN
MATN
MAIN
MAIN
READ
READ
READ

00002
00003

00004
00005
00006



2V FURMAY(AF10.00

21 FORMAT(BF10,1)

22 FORMAT(8F10,2)

23 FORMAT(8F10,3)

25 FORMAT (8F10,5)
3nl  FORMAT(1H ,4F10,%)
302 FORMAT(1H ,2F10,5)
303 FORMAT(1H 33F10,4)
3Iné FORMAT (1M ,2F10,.4)

=== TAPES

oo ojo
|

MIT = 5
MOT = &

o0

=== CAMPAIGN DESCRIPTION

t
WRITE (MOT,1010)
1010 FORMAY (21H1 NKHDNKRDyNKBA,NKRA)
READ (MIT,10) NKBD,NKRD,NkBA,NKRA
WRITE (MOT,10) NKBOyNKRD,NKBANKRA

WRITE (MOT,1020)
1020 FORMAT ( SHO N1D)

READ( MIT,]10) NID
WRITE (MOT,10) NID

c

READ(MIT, 10) NPD,IDL2,INL3
WRITE (M0T,1030) _
1030 FORMAT(1H0413HNPD,I0L2,1IpL3
WRITE (MOT, 10) NPDeINL2.70L2
READ(MIT, 10) IRQ,JRO.kRp
quTEinor.xo~o) :
1040 FORMAT (1H0,11HIR0,JRO.KRD
WRITE (MOT, 10) IR0,JRO,KRO

READ(MITy 10) IPRVsIPRY
WRITE (MOT,10%0)

1060 FORMAT(1HO, 9HIPRV,IPRU
WRITE (MOT, 10) IPRVeIPRU

READ(MIT, 10) IREPLH,IREPLR
WRITE (MOT,1070)

1070 FOQRMAT (1HO,13HIREPLB, IREPLR §)
WRITE(MOT, 10) TIREPLA,IREPLR

4
C ===~ FORCES
c

WRITE (MOT,2010)
2010 FORMAT (313H] BDA(K8D,1Dy)

DO 210 KBD®1,NKBD
__READ (MIT,2)) (BDA(KBN.ID)»iDelsNID)
210 WRITE(MOT,21) (BDA(KBD,10)sIDalsNID)
¢

WRITE (MOTe2020)
2020 FORMAY (1340 ROA(KRD»ID))

48

READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
REAN
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ

READ

READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ

00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
09018
00019

00020

00021
00022
00023
00024
0002S
00026
00027
00028
00029
00030
00031
00032
00033
00034
00038
00036
00037
0003

0003

00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00082
000%3
00054
00085
00086
00057
00058
000%9
00060
00061
00062
00063
00066



T DO 220 XKRDF1NKRD
READ (MI7,21) (KDA(KRN,IDy,IDx1,NIN)

270 WRITE(MOT,21) (RDA(KKN,ID)sID=1sNIN)

¢

WRITE (MOT,2030)

2030 FORMAT( 13Hp BAA(KBA,INy)

D0 23¢ KBAz1(NKBA
READ ( MIT.20) (BAA(KBA,In)s [D=]1,4NIDN)

230 WRITE( MOT,20) (BAA(KRA,IDN), J0=1,NID)

WRITE(MOTe2060)

2040 FORMAT( 1340 RAA(KRA»ID))

D0 24n KRAz1 . NKRA
REAU [ MIT,20) (RAA(KRA,IN),1D],NID)

24U WRITE( MOT,20) (RAA(KRA,ID)+IDE]NID)

READ(MIT, 21) UBQRAJDRAR,
WRITE (MOT42100)

2100 FORMAT (1H0¢11HUBQRADRORA

WRITE (MOT, 21) DBQRA,DRGRA

"READ(MIT, 20) PBSHEL
WRITE (MOT,2110)

2110 FNRMAT(1Hp, 6HPRSHEL

WRITE (MOT, 20} PBSHEL
REAOMIT, 20) PRSHEL
WRTTE (MOT,2120)

2120 FORMAT(1HOy SHPRSHEL

ol o,

301

WRITE tMOT, 20} PRSHEL

_ FIREPOWER SCORES==GROUND AND AR
_WRITE (MOT,3010)

0 FORMAT (1041 FBD(KBD))
READ (MIT,21) (FRD(KBD),KRD=],NKBD)
WRITE (MOT.21) (FRD(KBDN) KRD=1,NKAD)

WRITE (MOT,3020)

3020 FORMAT (1gHp FRD (KAN))

READ  (MIT,21) (FRD(KRD)skRD=]sNKRN)
WRITE (MOT,21) (FRD(KRD) yxkRD=1sNKRN)

READ(MIT, 25) (FBA(KRA) 1kBAR}+2)
WRITE(MOT+3030)

3030 _FORMAT (1H, LBHIFBA (kBA) picBAx142)

WRITE(MOT, 251 (FRA(KBA),KBAx1,2)
TREAD(MITs 25) (FRA(KRA) vkRA®112)
WRTTE (MOT,3040)

3040 FORMAT (1H0,1BH(FRA(KRA) ykRAx)42)

lalal

o

_WRITE(MOT, 25) (FRA(KRA) KRAxl,2)
SORTIE RATES

READ(MIT, 10) IDBSRC,IDRSRC =
WRITE (MOT,2130)

2130 FORMAT (1H0413HIDBSRC, IDRSRC
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-READ——— TGS —
READ 00066
READ 00067
READ 00068
READ 00069
READ 00070
READ 00071
_READ 00072
READ 00073
REA 4
o saure
READ  0poT7

___READ 8
READ 00079
READ 00080
READ 00081
READ 00082
READ 00083
READ 00084
READ 0008S

__READ 00086
READ 00087
READ 00088
READ 00089
READ 9
READ 00091
READ 00092
READ 00093
_READ 00094
READ 00095
READ 00096
READ 00097
READ
READ 00099
_REA
nz:o 00101
READ 00103

__READ
READ 0010%
READ 00106
READ 00107
REA
RE:D 00109
READ 00111
RE,

READ 00113

_READ
READ 00118

_RE,

READ 00117
READ 00119
READ 00121



WRTITE(WOT, 10)

TDBSRC,IDRSRC

READ(MIT, 23)

((SORRB1 (TysMS) sMSu193) ,Tysl,2)

WRITE (MOT,2]140)

2140 FORMAT(1HOy31H( (SORRRL (TYyMS) MSm193) ,TYm],2)

WRITE {MOT4303)

((SORRB) (TY oMS) 4MSu1,43) 9 TYw]42)

READ (MIT, 23)
WRITE (M0T,42150)

21590 FQRMAI(*HQ,]
WRITE (MOT,303)

¢

((SORRR2 (TY MS) yMS=m103) 2 TYn1,2)

1H({SORRBR(TysMS) yMSm1 23} ,TYm142)

((SORRB2(TYyMS) yMSul,3)¢TYe1,2)

READ (MIT, 23) ((SORRR1(TvsMS)sMSa1s3),TYa1,s2)

WRITE (MOT,2160)

2160 FORMAT(1H0,31H ( (SORRR] (TYyMS) ¢MSm1+3),T¥n1,2)

WRITE (MOT,303)

((SOHRR] {TY)MS) ¢MSmls3) 9 TYu)s2)

READ(MIT, 23)

((SQORRR2 (TyyMS) yMSm197) ,TYu],2)

WRITE (MOT,2170}

2170 FORMAT(1H0+31H( (SORRR2(TysMS) sMSe193)2TYR102)

WRITE (MOT,303)

( (SORRR2 (TY M5) yMS=1,3)+sTYx},2)

alel ol

READ (MIT, 10}
WRITE (MOT,2200)

1aA

AIR TO AIR PARAMETERS

2200 FORMAT (1HD, 3HIAA

WRITE (MOT, 10)

IAA

READ (MIT
WRITE (MOT,2210)

ANBAA9XNRAA -

2210 _FORMAT (1K, 11HXNBAASXNRAL
WRITE (MOT, 21) XNBAA,XANRAA

¢

REAO(MIT, 23)
WRITE (MOT,2220)

((BALPHA (Ty1MS) +MS=102) ,TYa142)

2220 FORMAT(1HOy31H((BALPHA (TY1MS) 1MSn112) ,TY=1,2) -

WRITE (MOT,302) ((BALPHA(TY MS) ¢MSula2)9TYR1s2)

. 1202),TYm3,2) -
WRITE (MOT,2230)

A A aMS192) ,TYR122)

WRITE (MOT,302)

((RALPHA (TY MS) yMSm1,2)9TYm],2)

READ (MIT, 25)

((BIDRA (TYTsKAT) JKAT®1,4) 4 TY uwl42)

gglas(ugx.zzlo) R
2310 FORMAT (1MQOsI4HT(BIDRA(TYToKAT) oskAT=144)4TYImy42)

WRITE (MO

READ (M]IT
WRITE (MOT,2320)
FORMA

B DR ToKAT) o KAT#104) 2 TYIn1s2)
((BIKRALTYTIKAT) sKAT®),56),TYIm),2)

2320 ORMAT (1MH0 ¢ 34K ( (BIKRA(TYIsXAT) oKATE1,44),TYIn142)
WRITE(MOT,301) ((BIKRA(TYI,KAT) ,KAT=1,4),TY1ul,2)
C

READ (MIT, 25)

((BADRT (KATsTYT) 4 TYI®142) yKATm]p4)

WRITE (MOT,2330) . [
2330 FORMAT(1HO+34H U (BADRT (KATsTYI) s TYT®142) yKAT=) 44)

WRITE (MOT,302)

({BADRT (XAT,TYI) s TYIn1+2) sKATR104)
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00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135

00137
0p138
00139
0nls0
00141
00142
00143
00l4s
00145
00146
00147
00148
00149
00150
00151
00152
00183
00154
00185
n01%56
00187

_.001%8

00159
00160
00161

00162

00163
00164
00165
00166
00167

00168

00169
00120
00171
00172
00173
00174
00178
00176
00177
00178
00179
00180



L 2

T

C

C

2340

23%0

_ WRITE (MOT,301)

2360

" READ (MIT, 2%)

2370

2380

oere

[{eaIs

4

[Ta)

2410

2420

A

2440

2450

24A0

READ (MIT, 25)
WRITE (MOT,2340)
FORMAT (1HQ 3 34H{ (BAKKT (KAToTYT) s TYTH142) JKATE] 94)
WRITE (MOT5302) ({BAKRI(KATsTYI) oTYIn142) o KATu104)

((BAKRT (KATsTYI) yTYI=142) yKATn] 4}

REAU(MIT, 25)
WRITE (MOT,2350)
FORM“T(1H0936H((RIDBA(TYIoK‘T)-K‘T'lo#);?V!-lq?)
((RIOBA(TYIKAT) yKATu1,4),TYn]s2)

((RIDBA(TYToKAT) ¢KAT®194) 4 TYIn142)

READ (MIT, 25)
WRITE (MOT,2360)
FORMAT (1HO s 34H((RTKBAITYT)KAT) yKAT®)54) 4 TYIn142)

WRITE (MOT,301) (iiiKaA(Tvl'xAT).KAT-l.o).TVI-1.z)

((RIKBA(TYTsKAT) \KAT=144) 4TY]m1,2)

C(RADBY (KAT»TYT) s TYIW1,42) yKATmY 4 &)
WRITE (MOT,2370)

FORMAT [1HN ¢ 34H( (RADBT (KATYTYD) yTYT®142) yKAT]44)
WRITE (M0T,302) ((RADRI (KAT,TYI)TYIx1,2)4KAT=]4)

READ (MIT, 25)
WRTTE (M0T,2380)
FORMAT (1HO 4 34H ( (RAKBT (KAT9TYT) 4 TYI®142) 4KATZ]94)

wRITE (MOT,302)

{{RAKBT (KATTYI) 1 TYI®142) yKAT=144)

SaM PARAMETERS f =
READ(MIT,23)  ({BSAMZR(TY MS) 4MS=l,2)9TY=1,2)
WRIYE (MOT,2410)
FORMAT (1HOs 31H((BSAMZRITY MS) MSal,2}sTYa],2)
WRITE(MOT,304) ((BSAMZR(TYyMS)4MSuly2)9TY2),2)

READ(MIT,23)
WRITE (MOT.2420)
FORMAT (1HOy 31H((RSAMZR(TY MS) gMSnly2) 9 TYR],2)
WRITE(MAT,304) ((RSAMZB(TYyMS) MSu1,42)sTYn1,2)

BA  PARAMETERS

((RSAMZB(TY M5} yMSul,2)9TY=],2)

READ(MIT,10)  IR3SH
RITE(qgrlzbbo)

FORMAT (1H0,SHIR3ISH)
_WRITE (MOT,10) IR3SH

RE{Q&&IT. 23)
WRITE (MOT,2450)
fggnATvgigAlaHBFRACl BFRAC2 ~

WRITE (MOT, 23) BFRAC]vBFnACZ

BFRAC1,BFRAC2

READ (MIT, 23) RFRACL,RFRACZ
WRITE (M0T,2455)
FORMAT (1H0 1 3HKFRAC] ,RFRACZ
WRITE (MOT, 23) RFRAC1,RFRAC2 ;

_READ(MIT, 23) FBSKeFRSK

WRITE (MOT,26460)
FORMAT (1Hg, FHFBSK,FRSK

51

((RAKAT (KAT, TYIn.Tvlnl.Z)'fo-l.t)’

)

5

~ READ 00181
_READ
READ 00183
___READ
READ 0018%
BEAD.___gnl_g
READ ole
__READ lal
READ 00189
__READ
READ 00191
nEi oolzs
READ 0019
READ 00195
READ _ 96
READ 00197
___READ 8
READ 00199
REA
READ 00201
READ 00202
READ 00203
___REA
READ 00208
EAD ]
READ 00207
A
READ 00209
READ 00210
READ 00211
A
READ 00213
REA .
READ 00215
READ 00216
READ 00217
READ 00218
READ 00219
00220
READ 00221
READ 00222
READ 00223
szlo 0022
READ 00227
READ 00228
READ 00229
READ 00231
A
READ 00233
READ 00238
READ 09237
READ 00218




WRTTE(MOT, 237 FBSKIFRSK

READ(MLIT, 22) (BPASS(TY),TY=1+2)
WRITE (MOT,24790)

2470 FORMAT(1H0,18H(BPASS (TY),TVm1,2) T
WRITE (MOT, 22) (BPASS(TY)yTYul,2)

READ (MIT (RPASS (TY),TYs
WRITE (MOT,2478) o T N
2475 FQRHAI(‘HQ|IOH(EEASS(I¥G,1;-),2)
ITE(MOT, 22) (RPASS(TY) TYal,2) o =

[+

READ(MIT¢10) IBABA+IRABaA
WRITE (MOT2476) 18ABA

WRITE (MOT,247T) TRABA " -

2476 FORMAT (1H(,42HIBABA==BLUE ATTACKS RED AIRBASE USING MODE,IS)
2477 FORMAT (1H0,42HTRABA==RED ATTACKS RLUE ATRBASE USING MoDE,Ts)

c
T READ(WITy 217 XNBABTXNRAR S

uaxT:(HoriztaoE
48 MAT (1H0» 1 1HXNBAB s XNRAB

WRITE (MOT, 21) XNBAB,XNRAB

READ(MIT, 21) BPARKsRPARK
HRI;E(:OT|2A90)

BPARK, RPARK
WRITE (MOT, 21) BPARK,RPARK

READ (MIT,2%) BDRSyBDRNS,BKRSBKRNS
WRITE (MOT,2524)
WRITE (MOY»252S) BORS

2826 N

gglIigunjl ) BDE S gt
wRITE (MOY,2527) RS

WRITE (MOY,2828) BKRNS
2524 FORMAT (IM0+8X96X,4HB GP 12Xs8HB SP ABA )
2525 FORMAT (1M _,5HBORS ,2F10,5)

2826 FORMAT(1N ,SHBDRNS,2F10.8)
2927 FORMAT(1H ,SHBKRS ,2r19,S)

2528 ForumAT(}H ,SHBKRNS,2F10,%)

(4
READ (MIT+2%)  ROBS*RDBNS*RKBSIRKANS
WRITF (MOT.2529) —
WRITE (MOT,2530) rOBS
] S |
WAITE (MOT,2532) RKBS

RKB
2529 FORMAT(1HOSXs6X,4HR GP +2X)8HR Sp ARA )
0 RM HRD -

2531 FORMAT (1M ,SHRDBNS,2F10,5)
KRS 22F10.8%}
2833 FORMAT(1H SHRKBNSy2F10.5)

 READ 00239
READ 00240
READ 00241
READ  0p242
READ 00243
READ  Dp244
READ 00245
READ 00246
READ 00247

READ _ 0q248
READ 00249
READ 00250

READ 002%1
READ  0p2%2
READ 00253
READ _ pp2%é
READ 00255
READ 00256
READ 00257
READ 00258
READ 00259
READ 00260
READ 00261
_READ 00262
READ Ll ELE
_READ Bo264
READ np2es
___READ_ L
READ TEY
READ na2sE
READ na2s%
READ 0a2To
READ ng2T1
READ oo2T2
READ op2T1d
_READ pa2T4
BEAD oo2TS
e READ PRETE
READ ep2?T
. PEAn = pp2Ta
READ np2Te

READ 0280
READ  0p281
READ  0g282
READ 00283
READ 0284

READ 00285
____READ 00286
READ 00287
_READ 0028
READ 00289
_READ ]
READ 00291
___READ 0292

READ 00293
00294

READ 00295

[ . B o B .
g AREA FIRE PARAMETERS
i READ (MIT,21) N L e
B4B,84A) ,B4AN] ,B4AN2,B4AS] 1R4ASD ,BANS]11BANS2,B4SN]BeSN2 READ
WRITE(MOT,2610)
2610 FORMAT(]HA, _ . N

52

——-READ 00296

L



T 1 S6HB4B.BAALBAANT,BaANZ,B4AST 1RAASZ,NANST sBANS2,RASN]  A4SN2) READ opEeT

WRITE (MOY,2615) - . e READ  pp29e
1 R&ByB4AL 4B4ANT ¢B4AN2,B4AS191R4AS2,BANS] 1BENS2,BASN] yB4SN2 READ 0a2e9
2675 FORMAT(IH +F15:14F10,494F10,104F10eé) . : READ  O0pdR0
< ) pEAD FTELH
___READ(MIT,21) o = . _ READ  0pda@
1 R4B,R4AL ,RAAN] ,R4AN2 ,R4AS] s R4AS2,RANS] ,RANS2 R4SN],R4SN2 READ ITELE]
___ WRITF(MOT,2620) ] ___READ LEELE]
2620 FORMAT(1HO, READ (LRI
____S6HR4BsRAAL yR4AN] sREAN2,R4AS19RAAS2,RANS] s R4NS2,R4SN]1 o R4SNZ) READ oalod
WRITE (MOT,2615) READ 00307
B § ____RAB.R4AL yRAAN) 4ReAN2,REAS) 1RAAS2, RENS] s RONS2,RESN1 RASN2 READ 00308
[ READ 00309
READ(MIT425) EPS4 - e - _
WRITE (MOT,2630) READ 00311
2670 FORMAT (1Hp,4HEPS#) - __READ 00312
WRITE (MOT,25) EPS4 READ oo:*:
c o i L meremm =t i READ 00314
E FUNCTIONS FOR FEBA ADVANCE AND DIVISION DESTRUCTION RE:D 8°§}2
c . _ - _ _READ 00316
WRITE (MOT,3410) READ 00317
3410 FORMAT(21H0 NFRFAFRFA(IY,FA(T)Y - READ 00318
READ (MIT,10) NFRFA READ 00319
____WRITE(MOT,10) NFRFA o N . N READ 00320
READ (MI7,22) (FRFA({Ty,Ta1sNFRFA) READ ~ 00321
___ WRITE(MOT,22) (FRFA(I)sI=1aNFRFAY _ ] __READ 00322
READ {MIT,21) (FA(I)sIm1oNFRFA) READ 00322
= WRITE(MOT,21) (FACI) o1m1sNFRFA) i READ 00324
C READ 00328
___WRITE (MOT+3420) _ . . READ 00326
3420 FORMAT(21W0 NFRBDsFRBD(1),BD(I}) READ 00327
___READ (MI7,10) NFRBD . = _ - A
WRITE (MOT,10) NFRBD READ 00329
READ (M17,22) (FRBD(1)s1=)9NFRBD) _ — S |
WRITE (MOT,22) (FRBD (1) 1= sNFRBD) READ 00331
. READ(MIT,23) (BD(I)sI=)1,NFRBD) - READ 00332
WRITE (MOT,23) (BD(1)sI=1sNFRBN) n::o 00333
c = —
WRITE(MOT,3430) a :!:o 00338
3430 FORMAT(21H0 NFRROYFRKD () eRD(1)) S —
T READ (MIT,10) NFRRD READ 0033
_ WRTE(mMOT,10) NFRRp o o READ 00338

'READ (MIT,22) (FRRD(1)I=7sNFRRD) READ 00339
WRITE (MOT,22) (FRRD(I),1%)sNFRROD} EAD 34
READ (MIT,23) (RD(1)sY=1,NFRRD)

- WRITE (MOT,23) (RD(I)eIm]sNFRRD)

READ 00341
REA

READ 00343
READ 002344
READ 00345

C === STRATEGIES BY ALLOCATION Y M1SSION
k3 — e - —

WRITE (MOT,4005) o . _ _ BEAD 00346
?635'?6%H%$T'7H1 NByNR) READ 00347
_ READ (MIT,10) NB,NR — ___RE

WRITE (MOT,10) NB,NR READ 00349
= 8 _ . — S READ 00350

B WRITE (MOT,4010) READ 00351

4010 FORMAT(22HO PB(IRA, MS), MS®1,3)) o I READ 00382
DO 41n IBAx14NB READ 00353

_ READ (MIT,23) (PB(1BA, MS)s MS=1,3) - READ 00384

5%



c YU WRITE(MOY,23) (FA(TBA, MS5), Ms=],3)

4020

WRITE (40T,4020)
FORMAT (2210 PR(IRAy MS)s MSm],3})
D0 420 1RA=I,4NR

READ (MIT,¢3) (PR({IRA, MS)» M§=1,3)

" 420 WRITE(MOT,23) (PR(IRA, MS), MS=1,3)

c o ee—
T === MEASURE OF EFFECTIVENESS
¢ — .
WRITE (MOT,5010)
5010 FORMAY(10H] MOEWMOET)
READ (MIT+10) MOE,MOFT
__ WRITE(MOT,10) MUEyMOET
C
c WEIGHTS FOR MOE & AND MOE §
2
N READ(MIT, 23) BCWGT
WRITE (MOT,5110)
5110 FORMAT(1H0, SHECWGT
WRITE (MOT, 23) BCWGT
C
READ (MITy 23) (BSWGT (MS) MS=1,43)
_ WRITE(MOT,51200
120 FORMAT (1H0, 18H(RSWGT (MS) ,MSm43)
WRITE (MOT, 23)  (BSWGT(MS)I1MSule3)
READ(MIT, 23) (RQWGT(I)sp2ly2)
WRITE (MOT,5130)
5130 FORMAT (1HQ,16H(BQAWGT (1) s1%1,2)
WRITE(MOT, 23) (BQWGT(I),I=1,2)
T TREAD(MIT, 23) RcwgT
WRITE (MOT,5160)
5140 FORMAT(1HO, SHRCWGY
_ _WRITE(MOT, 23) RCWGT
C
C__ READ(MIT, 23) (RSWGT(MS),MSm}s3)
WRITE (M0OT,5170)
5170 FORMAT (1H0,1BH{RSWGT (MS) ,MS=1y3)
WRITE (MOT, 23) (RSWGT (MS) +MSm1,3)
READ (MIT, 23) (RGWGT(I)s1=142)
_____ WRITE(MOT,5180) 5
SIRU  FORMAT(IHO,16H{RQAWGT (1) y121,2)
_ WRITE(MOTs 23)  (RQWGT(1)sI®142)
[4
) READ(MIT, 200 GvA
WRITE (MOT,5300)
5300 FORMAT(1Hp, 3HGVA
. WRITE (MOT, 20) GVA
= _ B
9999 CONTINUE
RETURN
END
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READ
READ
READ
READ
READ
READ
READ
READ
REANP
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
REAN
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
REAR
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ

00355
0356
00357
00358
00359
00360
00361
00362
00363
00364
00365
00366
00367
00368
00369
00370
00371
001372
00373
00374
00375
00376
00377
00378
60379
00380
00381
00382
00383
003R4
00385
09386
06387
np388
00389
00390
00391
00392
00393
00394
060395
00396
00397
00398
00399
00400
00401
00402
00403
0404
00405
00406
00407
00408
00409
00410

‘®



D. SUBROUTINE SIMPL1

SURRNUTINE SIMPL]

LhUPUTIM
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMOM
COMMON
CoMMON
COMMON
COMMON
CoMMaN
COMMON
COMMON
ComMoN
CoMMON
COMMON
COMMON
CoMMON
COMMON
COMMON
CoMMON
COMMOn
COMMON
CoMmon
COMMOM
COoMMQHN
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON
ComMoN
COMMON

el

COMMON
COMMON
COMMON
COMMON
CommMor
COMMON
COMMON
CoMMgN
COMMON
CoMMON

C

ChueLIM

NK3D y NKRW y NKBA y NKR A
NID
NPPy IDLT s INUL s IDL2,EDY2+ IDLAYIDUI
IR0+ JRO4KRO
IPRV,y IPRU
IREPLA,IREPLR
BDA(3,90) ,RNA(3,90)
BAA(4,90) yRAA (4,90
DBARA ,DRURA
SHFLB (90) , SHELR (90 s PRSHE 4 PRSHEL
BSHELK (90) yRSHELK (90)
FBD (31 4FRD(3) +FRA(5) ,FRA(2)
I1DRSRC, TORSRC
SORRB1{2?3) »SURRR2 (293} YSORRK] (293) »SARRR2 (2+3)
TAA ,XNRAA,xNRAA ,BALPKHA (2 2) ypALPHA(2,2)
BIHRA(E.b).BADnl(4.2).RIDéA(Z.h)-nAnBr(a.zi
BIKRA(2,4) yBAKR] (4,2) yRIKRA(2,4) sRAKB] (442)
BSAMZR(212) yRSAM7B (242)
IR3SHyBFRAC] 4HFRAC? yRFRAC] yRFRAC2,FASK,FRSK
HPASS (2) +PPASS (2}
IBABA+IRARA XNRAR Y XNRAR s BPARK ,RPARK
BDRS (2) « BORNS (2) y BKRS (2) 4 AKRNG (2)
RDRS (2) yRDBNS (2) yRKBS (2) y RKRNS (2}
R4BeB4AL yR4AN] yB4AN2,B4AS]sR4AS2,BANS] +BANS2,RASN] ¢BASND
R4BR4AL sRAAN] yR4ANZ,RAAS) 1R4AS2 ) R4NS] yRANS2,RASN] yRESND
EPS4
NFRFAYFRFA(15) 4FA(1S)
NFRBD+FRBD(15) ,RN(15)
NFRRDFRHN (151 4RP (15)
NB,NR
PR{20+3) sPR (20,43}
PRNPB (3,3) yPROPR (3,3)
MOE ¢ MOET
RCWGTIBSWET (3) yROWAT (2) yROWGT yRSWAT (3) yROWGT (2)
GVaA

U(11+11)9SUR(11411,11),SUR(]L
Vl1s11)9SVB(11,11,11),SVR(11
W(llell) oSWRIIT) ,SWR{1)},VaLY

111011}
s119011)
3
BNDI(3+90) 4RDI(3+90)
BUN{3490) 4RDD (3,90,

RGF (90), RGF (90)

BAT (4990) 4yRAT (4490)
BAD(A.QQ),RAD(&,QO)

BAF (9N)+ RAF(9n)

BF (90) « RF(90)

FERA(90)

CRBF (90) yCRF (90G)

CBAF (90) sCRAF (90}

DIMENSION [HAS(20),1R45(20),1BASIC(20)445(20,40)CS(40)4B5(20)
DIMENSION X(20),SUM(20)»1BACT(20),1RACT(20)

MOTak
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SIMPLY 00002

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MATIN
MAIN
MAIN
MAIN
MAIN
MATN
MATN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MA TN
MAIN
MAIN
MAIN
MAIN
MATN
MAIN —
SIMPL1 00003
SIMPLY 00004
SIMPL1 00005
SIMPLY 0n006



IFTIPRV [EQ. I} HRITE(MoT’T} T
1 FORMAT (1H1/)
00 723 1*1,20
IBACT(I) = IRACT(I) = 5
Bs(g)x-o.o RAS ( S1c¢1)
IBAS (1) =IRAS(1) = IBaA Ct1 =y
DO 721  Js1,40 ” -
CS(Y) = 0,0
AS(14J) = 0.0
721 CONTINUE
723 CONTINUE
DO 731 1ml,11
DO 732 Usistd
W(lyJ)=g,
732 CONTINUE
731 CONTIMUE

C FIRST SETUP OF MATRIX w
[R=1R0 - - -
IF(IR0 .rFQ, 0) IRml
181a=1

IRACT (IR) =]

Do 725 |Ya1,nB S S
L COMPUTE PAYOFF ENTRY (LF,1R)

C_SET ALLOCATION
DO 730 MSs 1,3
PROPB (MS,1) = PB{|ByMS)
PROPR(MS,1) = PR(IR,MS)
730 CONTINUE
CALL CAM(IDL1,Ipul)
CALL SIMPL? (LBsIR)
IF(LB +EQ. 1) BIGm ¥(1,IR)
(Wil E G
28 1816= B
B]1Ga W(|B,IR)
725 CONTINUE
[ FIRSY TIME SIMPLEX MATRIX SgTup
00 790 I=1,Ng
PIVCOuw W(IBIGsIR)e GVA o N
AS(1¢l)m (W(IsIR) o GVA),/PIVCO
CS(I) = 1, =AS(1,17)
790 CONTINUE

_______éSJlﬁuﬁ:LL_1______:l,ﬁ121!£0_. s
S(NBel) = 1.0/PIVCO

XNECe=1,0/PIVCO
BS{1y® ~xNEC

OO0

SET ACTIVE BLUE AND RED STRATEGIES FIRST TINE
DO 750 1=1,NB
1BAg(1)= ¢
750 X(I) = 9,0
18AS(1)=1B]G
18As1T(}) = 1816
Xx(iBIG)s 1,0
IRAS (1) m1R
DQ 7%1 1=24NR . I .
IRAS(I)-O
751 CONTINUE
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SIMPLY 00007
SIMpL] o0q008
SIMPLY 00009
SIMPLY 00010
SIMPLI 0001l
SIMPLY 0g012
SIMPLYI 00013
SIMPLY1 00014
SIMPLY ngolS
SIMPL] 00016
SIMPLYI 00017
SIMPL] 09018
SIMPLY1 00019
SIMPLY1 00020
SIMPL1 09021
SIMPL1 00022
SIMPLY 00023
SIMPLY 00024
SIMPL1 00025
SIMPLY 00026
siMpLl 00027
SIMPL1 00028
SIMPLY 00029
SIMPLY1 000230
SIMPLY 00031
SIMPLY  pp032
SIMPL1 00033
SIMPLY 00034
SIMPL1 00035
SIMPL1 000236
SIMPLY1 00037
SIMPL1 00038
SIMPL1 00039
SIMPLY 00040
SIMPLY 00041
SIMPLY 00042
SIMPLY 0g043
SIMPL1 00044
SIMPLY 00045
SIMPLY 00044
SIMPLY 00047
SIMPL1 00048
SIMPLY 00049
SIMPLY 00050
SIMPLY 00051

SIMPLY 00052

SIMPL1 00053
SIMPL1 = 0054
SIMPLY 00055
SIMPLY ppoSé
SIMPLY 00057
SIMPLY 00058
SIMPLY 00059
SIMPL1 00060
SIMPLY 0005}
SIMPL1 0pp62
SIMPLY 00063
SIMPL1 00064



GvALPIVED
e NROWSENRASaNBCa1

g‘ GE#ERAL LOOP FOR TESTING TOoTAL FFASIRILTITY

C
2600 CONTINUE

IR JRIGalIRAS(])

INFEAsEg

Do 270 JalyNR

0,0

SUM(TR) =gVaL=GYa

TFCIRACT 1)) LEW, 1) Go vo 270
e Do 26 Ta) 4NBC
o GRolp ACTIVE STRATEGIES ToGETHER

E’ IF ROW ALREADY HAS BEEN COMPUTENs NFFD NNT RECAMPUTE gNTRIES

UB=TRAS (T
IF(IRACT(LB) ,Eq, 1) Go T0 259

g FIND ENTRY,SET ALLOCATION, CALL CAM, AGSIGN 7O W

DO 255  MS= 1,3
PROPRIMS, 1) & PRILB,MS)
PROPR(MS,1} = PR{ J,MS)
755 TONYYNUE
CALL CaMm(IDpL1,IDPUL})
Catt "SIMPL> (LS, J)
259 SUM(J) = SUMLJ) & XI(LB)*W(| By y)

250 TCONTINUE
261 IF(SuM(Jy ,GE, GVAL=GVA) GO TO 270
INFEASR]
IF (SUM(J)y LT, SUM(JRIG)y JRIGalJ
270 CONTINUE
Dp 268 1=1s\RC
LB#TRAS(Y)
IBACT(LB) =
268
IF (INFEAs.1y 271,272,272
271 ConTingt

WHOLE GAME WAS REEN SOLVED
FIND AND ASSIGN OPTIMAL RLyUE AND RED STRATEGIFS
IF DESTRED PRINT STRATEGY AND VALUE

o XazaXs)

VALUF = GVAL-GVA
Do 2701 Jel,NR
2701 SWRTJ)m 0.0
DO 2711 1IRC® ls NRAS
TRAS1=JRAS(IRC
SWR(TRASy) = Cg(NBLTRC)#GyAL
tonTInNYE .
00 2712 1s1,NB
2miz sW8(ly ax(h
WRlTE(MOTY407 )
A0T FORMAT{141,334PAYOFF MATRIX FOR GAMF AT STAGF 1 )
WRITE (MOT,408) (IRACY(T),lay,NRy

2711
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DETERWINE IF CONSTRAINT 1S VIOLATED  FIND MaST VIOLATED ONE

SIMPLY
SIMpLl
SimpLy
siMpLl
STMpLY
SimpLl
SIMPLY
SIMpLY
sIMpLy
SIMpL]
sImplLy
SIMPLY
SIMPL]
SIMPL,y
SINPLy
SIMpL)
S}Mp 1
siMply
SIMPLY
SIMpLY
SIMpL,y
SIMPL]
sIimpL,y
SiMpl]
SIMPLY
sImply
SIMpL1]
SIMPLY
sIMpLy
SIMPLY
SimpLl
siMpL]
sIMpL)
sinpLY
SIMPL]
SImMpL)
SimMpPLY
SsIMpLy
sIMpL
SIMPL
SIMPLj
SIMplL]
SIMPLY
SsTMpLl
SIMPL)
SIMpLY
SIMPLIY
sIMpl
SIMPLy
SIMPL
SIMPL
SIMpLy
SINPL]
SIMPL
sImpLy
SIMPLY
StMpLl
SIMPLy

0006%
00066

838¢a
88¢s
00069
00070
00071
00072
00073
00074
00075
88076
017
78

00
00079
00080
00081
00082
00043
00084
0 as
80 ’6
000RY
00088
00089
000%0
00091
00092
00093
00094
00065
00096
97

000
00098
00099
00100
00101
00l02

88182

00105
00106
00107
oolos
00109
00110
00111
00112
00113

38118

00116

131l
60119
00120
00121

00122



[2FaXaXal

[a X2 ¥a¥sl

Ia¥sXaXal

C

4nd
49
410
419

423

20

11

31nu

272

FORMAT (1M s4x91111))

00 41u Is},No

WRITE(MOT9409) IRACT(I) s (W (Isg)rJd=] onk)

FORMAT(1H y12v2Xs11F11,.3)

CONTINUE

WRITE (MOTy419)  VALUE

FORMAT (1HO 1 INLAME VALUE 15,4y

NPUM2aNPD=2

WRITE (MOTy423) NPDMZ

FORMAT (1HOy34MELUE AND WFD STRATEGIFS FOK PERIOD, 13)
WRITE (MOTs30) (SWR(I)s1=1sNB)

WRITE(MOTs30) (SWR(I)sl=)eNR)

FORMAT (1M 44%+11F1),3)

NPDM] 2NPD=]

WRITF (MOT423) NPDM]

DO 3100 LB=lwng

DO 3100 LHR=lyehi

IF(Swe (LB} ,LEs Usn +ORe SWRILH) L1F. 0.0) A0 10 Jlou
WRITE (MOTs11} L8R

FOHMAT(1HO42111)

WRITE(MOT30)  (SVR(LRyLR,L) oL =] sNR)
WRITE (MOT¥30)  (SVR(LBWLR,L) sLE] ynR)
CONTINUE

RETURN

CONTINUE

NEED MORFE RFD STHAIlEGIFS
ENTER JUrIG FOR KED

NRAS=NRASY)

IR = JRIo
IRACT (URIOG) =]
IRAS (NHAS) =B l6
DO 287 Lo=y.ng

COMPUTE PAYUFF EFTRY (LRsJR)

SET ALLUCATIUN

278

280

IF(IBACTILB) stGe y) GO TO ZHO
Do 2178 MS=z 1,43

PROPR (MSy 1) = PH(LR,MS)
PROPR(MSy 1) = PR{TRyMS)
CONTINUE

CALL CAMLIDI1vIDVY)Y

CALL SIMPL2(LusIR)

CONT INUFE

ASSIGN PaYOFFS TU SIMPI EX MATRIX PIVOT TN NEW CONSTRAINT
PIVOTING IN A WUwW

NROWS=NROWS+)
Do 300 K=1 g

GIVEN JbIG

3nd

AS(NRUWSsK)= =( w(K,JBIG)+GVA)
CONTINUE
NKOWM] ZNROWS=]

00 3n2 K=]4NHOwWM]
AS(NRUWSsNHeK) =0,0
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STePL]
Stmi]
StmpLt
SImPLL
StvPL
STmbL)
STwPL]
StePL)
STHPLY
SIvPL]
SympPL)
STamPLy
SteeLl
S1mHL
StwrL)
StmbL
SIuPLY
StmPL)
S1vELd
StePL
STvPLY
StwPL)
Stwki]
StuPL)
StebL)
SiwmbkL)
StmeLy
StvrPL)
StafL
StmPLY
SymPL]
STHPLY
SimeL
S1ePLY
STuPLl
StwPL]
StviHL
STurLy
STV
Srubi)
StmeL
StmrLy
S]uDg)
SruPLy
STekL)
SI“"’LI
SrwPLy
STMle
StwmPLy
STreLy
S1ePLy
StupLl
SymPL)
StmbkLl
STueL)
S1wPLy
atMPLY
SympL)

0olel
0gl24
0nles
0g126
oniel
0pleH
0nles
00130
O0ni13l
00132
0ptdd
0nl34
0n13s
99136
00137
00l3n
uni3y
0pl40
0nlel
0glée
0nyé3
0nlés
00149
O0nl4s
Go147
Unjen
00149
00150
00151
Unl1de
00153
unlSe
00155
0plS6
0nlb7
00158
V0159
Onl16n
vo161
0nibe
09163
0nib6e
onles
00166
00167
03103
G016y
00479
00171
0p172
00173
Nplle
0n1?3
0017s
00177
00179
0017y
00189



" "ASIRNBI¥NROWS] & (.0

3ne

CONTINUE

Rellel ol

3IA4

3nl

To

qﬁﬁ’h o,

AnU

€ FIND ENTERING

TS

anl

AS(NROWS)s =1,0
AS(NROWS,NReNROWS)  x1,.9
TBASIC(NROWS) = NH « NROWS
UN 301 =] .NRUWM]

PIVOT OUT VARIARLE FRUM CONSTRAINT

IFLIRASIC(J) ,6Y. NB) GO TO 301
1BASt=  IHASIC(Y)

PIVCO 3 W(IBAS],JBIG) + GvA
NRLa NR+NROWM)

DO 304  1=)1,NBL

AS (NROWS, 1) = AS(NROWSe1)sPIVCO®AS(J,1)

CONTINUE

estnﬂoUS}aas(NRoWS) s PrVCOsBS(Uy
CONTINUE

NOW PIVOT YO RE=SOLVE PRNOBLEM  USE DUAL SIMPLEX METHOD

START LET SLACK IN LAST ROW LEAVF RASIS

SLACK VARIABLE T5 NEGATIVE

LEAVElzNROHS

"CONTTNUE

BASIC VARIARLE
ITCOL=NB«NROWS

INO1C=g

Do B0l 1s=l,ITCoL
IF(AS(LEAVELY) ,GE. 0,0y 60 TO RO}
IF(INDIC .EQs 1) GO TD 8p2

RENTe CS{I)/AS(LEAVEl.D)
IENTER =y

INV]ICs]

CONTINUE

RATIO= £S(I)/AS(LEAVE)s])

IF(RATIO JLE. RENT) GO TO 80}

IENTER =1 ~
RENT = RATIO

CONTINUE

C IENTER 1S THE VARIABLE T0 ENTER THE RASIS

IRASIC(LEAVE]) = IENTER

¢  PIvor

_ PIVCOm AS(LEAVEL,IENTER)

Do B>  I=l,1TCOL
AS(LEAVE),1)= AS{LEAVEl,l)/PIVCO
IF(1 «EQ, IENTER) GO T0 a0S

_Cs(1) =CS(]) - AS(LEAVEL,])#CS{IENTER)

CONTINUE
BSI(LEAVE1) = BS(LEAVE])/PIVCO
DN 803  J=1+NROWS

1F(J «EQ, LEAVE]) 6o 1O 803

Do 804 I1=1,1TCnL

IF(1 .EQ, IENTER) GO YD 804

AS(JyI) =  AS(JsT)=AS(LEAVE1s1)#aS(J,IENTER)
CONTINYE -
BS(J)= BS(J) = BS(LEAVEI)OAS(J T1ENTER)
CONTINUE . LE
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SIMPLT  UO1BI
SIMPLY 0g]B2
siMpL]l  00l8)
SIMPLY 00184
SIMPLY 00188

SIMPL]1 00186
SIMPL1 00188
SIMPLY 00189
SIMPLY 00190
SIMPL1 00187
SIMPL1 00191
SIMPL1 00192

SIMPLY 00193

SIMPLY. in’%‘"
SIMPLY1 0019

g!N!Ll, 00196
IMPL1 00197

SIMNPL1 00199
SIMPL] 00200
SIMpLl 00201
SIMPLY 00202
siupL] 00203
SIMPLY 00204
stupL] 00
SIMPL] 0
SIMPL1 00207
SIMPL1 00208
SIMPLY 00209

SIM

SIMPL1 00211
SIMPLY  Of
SI:PLI g 213

1214
SIMPLY 00215

5.1
SIMPL] 00217
SIMPLY 00219

S1M
SIMPLY 00221
SIMpLl 00222
sIMpLl 0022
SIMPLY 00224
sIMPLY 00225
S]MP] 1 002,
SIMPLY 00227
SIMPL) 00228
simpLl 00229
SIMPLY
SIMPL1 00231
SIMPL)
SIMPL] 00233
SIMPLY1 00234
SIMPLY 00235
SIMPLY

SIMPLY ooz:;"



XNEC®XNEC-BS{LEAVETT®CS{{ENTER)
CS(IENTER ) =0,0

806

D0 806 JulyNROWS

AS R) ® 0.0
CONTINUE

AS(LFAVE)»IENTER) = 1.0

¢

€ TEST RWS FOR FEASIBILITY  FIND MOST NEGATIVE ENTRY TQ LEAVE BASIS

8190

INFEASuO

TEST= 0,0
Do 811 J=14NROWS

IF(BS(J) ,GE, 0,0) 6o 70 811
INFEAS®]

IF{88(J)) .GE, TEST)  Go TO 811
TEST = 8S(J)

811

LEAVEL=y
CONTINUE

IF (INFEAS=1)  840+800,800

840

FEASIBLE SOLUTION FOUND
N T U TEGIES

CONTINUF

GVALs «1,0/XNEC
18Cxg -

849

DO 849 T1ax14NB
X(I) = p,p

S

Do 8%0 TROW=1 ,NROWS
F A S VaR S RASIC y
IF(IBASIC(IROW) ,GT, NBy GO YO RSq

18CaIBCed

8%0

IBAS1=IBAS(1BC)=IBASIC(IROW)
X(IBA ] RS wie VA|
CONTINUE

NBCsIBC

GO TO 2600
END
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SiMPLY
SIMPLY
SIMPL
SIMpLY
SIMPL)
SIMPL]
SIMPL)
SIMPLY
SIMPLY
SIMPLY
SIMPLL
SIMPLI
SIMPL)
SIMPL1
SIMPLY
SiMpPL]
STMpLY
SIMPL)
SIMPL]
SIMPLY
SIMPLY
SIMPLY
SIMPL]
SIMPLY
SIMPLI
SsIMpPLY
SIMPLY
SIMPLL
SIMPLY
SIMPLY
SIMPLY
SIMPLY
SIMPLY
SIMPL1
SIMPL)
SIMPLY
SIMPLY
SIMPLL

00239
00240
00261
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
00252
00253
00254
00255
00256
002%7
00258
00259
00260
00261
0p262
00263
00264
00265
00266
00267
00268
00269
00270
00271
00272
00273
00274
0027%
o276



E. SUBROUTINE SIMPL2

SUBROUTINF SIMPL2 ({IBvIR)

COUPUIM
COMMON
COMMON
COMMOy
COMMON
COMMON
COMMON
__ COMMON
COMMON
ComMoN
COMMoN
COMMON
CoMMON
COMMQN
COMMON
ComMon
COMMaN
COMMON
CoMMON
COMMON
COMMON
COMMON
COMMON
CQMMaN
COMMON
_ComMoN
COMMQON
~ COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

OMMON
OMMON
COMMON

COMMON
CoMMON
_COMMON
COMMON
COMMON
CoMMON
— COMMON.

COMMON

COMMON

COMMON

c
COUPLIM

__DIMENSION IBAS(20)4IRAS(20),1BASICY
DIMENSION Xx(20)4SUM(20)+1BACT(20),IRACTY (20)

. MOT=g

NKBD 3 NKRU y NKBA ¢ NKR 3

NID
NPDsI0L1+IDULINL2,I0U2,1DLY»1DUI
IR0, JRO,KRO

IPRV PRV

IREPBy IREPLR

BDA(3190) 4RDA(3,90)

BAA(4190) yRAA(4490)

DBQRA,DRURA ; .
SHELB(90) y SHELR (90) s PRSHEL 4 PRSHEL
BSHELK(90) yRSHELK (90}

739(3).FR (3)+FBA(2) Frh(2)
1DASRC, JURSRC

SOHRBI(2'3)'50RRRZ(213)!SOR““\(ZI3)QSORRR2(2|3)
TAA o XNBAA,XNHAA BALPHA(2,2) 1RALPHA (2,2)

BINRA(2,4)4RAADRI (4,2) yRIDRA(2,4) +sRADBY (4,2}
SIKRA(244) yBAKRT (4,2) yRIKAN(2,4) 1RAKB] (492)

BSAMZR(£12) yRSAMZB (242)

IR3ISH,BFRAC] yBFRAC2yRFRAC] s RFRAC2 ,FBSK,FASK

BPASS(2) yRPASS (2)

I84BA, IRABA, XNBABy yNRAR sBPARK ,RPARK

BDRS (2) yBDHNS (2) 4 BKRS (2) 4RKANS (2)
RDBS (2) 1 RDBNS (2) 4RkBS (2) 4RKBNS (2)

SIMPL2 00002

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

_MAIN

MAIN
MAIN
MAIN
MAIN
MATN
MAIN
MAIN
MAIN
MAIN

MAIN

MAIN

_MAIN

MAIN

B4RIBAAL 4 BAAN] 1 B4AN2,B4ASTIR4AS2,B4NS] sBANS2,R4SNT RASN2  MATIN
R4BR4AL JR4AN]L yR4AN2 4RAAS] 1R4AS2 ,RANS] s RANS2,RASN] JR4SN2  MAIN

EPS4

NFRFA,FRFA(]15),FA(15)
NFRBD+FRBD (15) RN (15)
NFRRDsFRRD (15) #RD (15}
NBy NR

PB(20,3)yPR(20,3) g
PROPB (3,3) yPROPR (3,3)

MOE MOET i B I R
BCWGT,BSWGT (3) ,BOWGT (2) yRCWG T ,RSWGT (3) ,RANGT (2)
GVA. . ; ’

U(11s11) 95U 12110 ,SURI1,11911)

2SUR(114]
V(11e11)eSVB(11,11,11),SVR(11,11s11)

W(1ls11)9SWR(11),SWR(1)),VaLYE

BDI(3490) 4RI (3490,
8DN(3,90)4ROD (3,90,

BGF {90) 4 RGF(99)
BAT(4090) sRAT (4+90)
BAD(4990) 4RAD{4490)

BAF (90, RAF(9q)

BF (9014 RF(90) _
FERA(90)

CBF (90) sCRF(90)

CBAF (90) +CRAF (99

61

201 9AS(20440)2CS(40)+BS(20)

MAIN

MAIN

MAIN

MAIN

MATN

MAIN

MAIN
A

_MAIN

MAIN
MAIN

MAIN
A

_MAIN

MAIN

MAIN
M
MAIN

MATN
MAIN

MAIN

_MAIN

MAIN

MAIN.
SIMPL2

SIMpL2
_SIMpL2

00003

00005



TFINPU (EG, 2 ,AND. IPRU EQ@, 1) WRITE(MOT+1)
1 FORMAT (1H1/) e B
DO 723 1s=1,20
IBACT(I) = IRACT(I) = ¢
Bs:l) =v,0
8 1 s]RAS( = 1BASIC(]) =
o 12 Jaly b0 L
Cst( = )
AS(I,J) = 0e0
721 CONTINUF -
723 CONTINUE
DO 731 t=l,11
00 732 U=1,11
V(I’J)'O'
732 CONTINUE
731 CONTINUE -
c FIRST SETUP OF MATRIX vV
JRe JRO
IF( JRO ,EQ. 0) JR=T
t )

________1219»1._ o -
IRACT(JR) =1

DO 725 | Bal,NB
C CoMpUTE pAvor#“tNTRv (LB, JR)

C SEY ALLOCATION
D0 730 MS=1+3
PROPB (MS,2) = PB{| BiMS)
PROPR(MS,2) = PR(JRIMS)
0 CONTINU
CALL CAM(IDL2,IDU2}
CALL SIMPLI(LBJR) _
IF(LR +EQ, 1) BIG=V(1,JR)
E [

(
T26 I816= B

GuV( R) o
725 CONTINUE
C__ FIRST TIME SIMPLEX MATRIX SpTup

DO 790 Iwl,NB

PIvCOm y(IBIG,JR) ¢ GVA =

AS(14I)m ( V(TIsJR)e GVA)/PIVCO

CS{T) w» 1, «AS(1al)
790 CONTINUE

AS(1,NBel) = =1,0/P3VCO

CS(NB*1) = 1.0/PIVCO

XNECw=1,0/P1VCO

BS(1)® ~XNEC

(a2 (2]

SET ACTIVE BLUE AND RED STRATEGIES FIRST TIME

DO 780 1=1,NB
I1BAs(1)=

80 X(I) = 0,0
IBAS(])=1RIG
1BAsiC(1y = 1BIG
X({]BiG)w 1,0
IRAS (1= JUR
D0 751 te2.NR
IrRAs (1m0

751 CONYINUE
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SIMPL2
SImpL2
SIMPL2
SIMPL2
SIMPL2
SIMpL2
SIMBL?
SIMpPL2
SIMpL2
SIMPL2
SIMPL2
SiMpL2
SIMpL2
SIMPL?
SIMPL2
SIMPL2
SIMPL2
SIMpL2
SIMPL2
SImMpL2
SIMpL2
SimMpLe
SIMPL2
SIMPL2
SIMPL2
SiMPL2
SImpL2
SIMPL2
SIMPL2
SIMPL2
SIMPL2
SIMPL2
SIMPL?
SIMPL2
SIMPL?
SImMpL2
SIMpL?
SIMpL2
SiMPL2
SIMPL2
SIMPL?
SIMPL2
SIMPL?
SIMPL2
SIMPL2
SIMpPL2
SIMPL2
SIMPL?
SIMpPL2
siMpL2
SIMPL2
SIMPL2
SIMpL2
SIMpPLR
SIMPL2
SIMpL2
SIMpL2
SIMPL2

00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
ogole
00019
00020
00021

00022
00023
00024
00025
00026
00027
00028
00029
00030
00031

00032
00033
00034
00035
00036
00037
000238
00039
00040
00041

ono42
00043
00044
00045
00046
00047
00048
00049
00050

00051

20052
00083
00054
00055
00056
00057
00058
00059
00060
00061

000682
00063
00064



GVAL=PIVED
NROWS=NRASxNB Ry

GENERAL L0OOP FOR TESTING TNTAL FEASIRTLITY

[aXaXa¥al

2600  CONTINUE
JREJBIG=IRAS (1)
INFEASag
00 270 JE19NR
SUM{J)s 0,0
SUM(JR&-GvAL-GvA
IF(IRACT (J) LEQ, 1) B0 7O 27y
Do 26 121 ,NBC

GROUP ACTIVE STRATEGIES TORETHER

[alaNaNa)

LB®IRAS(Y)
IF(IRACT (LB} ,EoQ, 1) 6o TO 259

g FIND ENTRY,SET ALLOCATIONs CALL CAMy ASSIGN YO V

po 2%5 MSaly3
PROPA (MS,2) = PR (LB,MS)
PROPR (MSe2) ® PR jeMs)
2%5  CONTINUE
CALL CAM(1DL2,1DU2)
CALL SIMPL3 (LB, J) )
289 suMlig) = guMly) + XL R) * viLRsy}
260 CONTIMUE
261 IF(SUM(J) ,GE, GVAL=GVA) GO TO 270
INFEASS)
IF(SUM(Jy LT, SUM(JRIG)) JBIGeJ
279 CONTINUE
DO 268  1ml.NBC
LBaIRAS(T)
IBACTiLB) =1
268  CONTINUE
IF(INFEAS=1) 271,272,272
271  CONTINYE

FIND AND ASSIGN OpTIMAL RLyE AND RED STRATEGIFS
IF DESIRED pRINT STRATEGY AND VALUE

O OO0

W(IBy IR} = GVAL-GVA
D0 2701 Jx14NR
2701 SVR(IBrIpeJ) = gep
Do 2711 tRrC= 1, NRAS
IRAS = IRAS (IRC)
SVRIIBsIgsIRASI)® CSINB*TRC!*GVAL

2711 NI
SOMIINYE o,

2712 svB(18,1R,1) = x(I)
IFUIPRV Ege 0) RETURN

IF (NPD FQ. 2 sO0R, IPRU ,EQ, 1) WRITE (MoT,1}
NPOMy=NPNL

(0
w

DETERMINE TF CONSTRAINT IS VIOLAYED  FIND MoST VIOLATED ONE

IF ROW ALREADY HAS BEEN COMPUTEDs NFFD NOT RECOMPUTE ENTRIES

MATRIX GAME SOLUTION HAS BFEN FOUND ASSIGN W{IB,IR)

STupL2
sIMpL2
STHPL

SIMPL

SINpL2
SIMpL2
SIMPLR
SIMpL2
sIMpL2
SINpL2
SIMpL2
siMpLy
stmpLa
LT
SIMPLS
SIMPL2
S}Hi[l
simpL2
STHPL2
SIMpL2
§TNPLS
SIMPL2
STMPL2

SiMpL2
2
SIMPLY
SIMPL2
SIMpL2
SINBL3
gxgg;:
TMpL2
SiMpL2
SINPL2
sImpL2
S$THBL2
SiMpL2
STRPLS
SIMPL2
SiwpL2
sIMpL2
M Lz
s H
STubLz
SInpLp
STNpL2
SIMpL2
Lz
siMpLa
sTHPLZ
SimpL2
SIMPLy
§lﬂpkg
MP
ginntZ
§IWPL3
SIMPL2

';lan!

MrL2

i

|

e

P 3 gt
b ot =t
> uin

|

| gt g

(e p—————r—y
0 = R

o Soo 00000 Ao oD

=
e
A Pl
LT3



O ON

DO 0O

[aNe Xl

WRITE (MOTe4n?) NPPM]
4«1 FOMMA L (/77710 ¢ J1HPAYQFF MATKIX FNR RAME AT STAGE S &
WRITE (MOTs60H) (IRACT(I) o=l ynR)
4~b  FORMAY (1H 44Xxs11111)
DO 410 I=]4ns
WRITE(A0T 94091 TBACT(Thw(V(Ead)rdzl D)
4e9  FORMAT(1H 412+2X011F11,3)
410 CONTINUE
IF (NPU LBue ) GU TN 420
WRITE (MOT»418) JoyeTR
418 FORMAT(1HUs IRiBzeI&,TH IR=415)
WRITF(MOT4]19) Wk, IR
41y FORMAT (THUs1uPw (1B, IK) WFl5e%)

GO To <22
420 WRITE(MOT9421)  w{THeIR)
421  FORMAT (1HU13MGAME VALUE #+F 15,49

422 CONTINUE
WRITE (40T 44230 NPrml

4>3 FORMAT (1HUy34rsLUE AnMD RED STRATEGIFS FAR PFRIGD +13)
WRITE (MOTy30) (SVR(THe IRy I) s IZ10NH)
WRITE (MOTy39) (Sve (IR IR 1) s I= Lo NPy

AU FORMAT(IH 44X911F11,.3)

WRITF (MNTy423) Nen
DO 3100 Lu=lehp
D0 3120 LH=zlsuk

IF ISV (IR IRsLl) sLFous o0R, SVRUIaTRWLR) 4LF, 0o} GN TO 3100

WRITE(MOT411) LblLF
11 FORMAT(1HU,2111)

WRITE(MOTo30)  (SUR(LBILRYL) sL=10NH)
WRITE (MOTe3n)  (SuB(LBILR.L)sL2loNR)

31au  CONTIANUE
IF({IP<U oEuds | sANP, NPD JEWe 3) wRITFIMUT,]
KE TUKN

272 CONJIMUFE

NEED MOKE RFU STRATEGIFS
ENTER JrlG +OR ®el

NRAS=VHAS+]

JR = JHiou
IRACT (JUn]v) =1
IRAS (NHAS) = H [0
D0 284 Lu=slytip

COMPUTE BAYOFE ENTRY (LKyJR)
SET ALLUCATIUM

IF (IHACTILE) otGe 1) GO TO 280
no 274 MS=l,3
PROFPR (MS32) = bPrlin,mMS)
PROPH (MS42) = Pk (JR4MS)
P78 CONTINUE
CALL CaxtluLerihu2y
CALL SIMPLI(LdUX)
290 CONTINUF

ASSIGN PAYDFFS Tu SIMPLEX MATRIX PIVOT TN NEW CONSTHAINT
PIVOTInGg TN a4 HUW

6l

StupL?
SimPL?
StmpL?
SimPL?
S1mPL2
SimPL?
StwPLp
StwPL 2
StwmpPL?
StmPL?
StwPL?
STuPL?
StmeLp
STueL2
SIwPL2
SivPL?
SimPL?
StmPLp
StvPLp
SiwiL?
StwPL?
StvieLy
SturL?
ST4RPL?
StwPL?
SywPL?
SrePLe
StupPL?
SywPLp
STuPL?
SterL?
SimPL?
STvPL?
S1uPLp
StePL?
SIePL?
SywpLp
SprpPL2
STvPL?
SyveLp
SywpL?
STwrL?
STmPL?
StvPL?
SyivbL 2
StmkL?
StuPL?
SymrL2
S]MPL?
SymPL?
SywPL2
STMPLD
STvPL?
StwPL?
StuPL2
StmPL2
STMPL?
StvPLy

onle3
Goplee
[ TRE+)
0ples
oot/
001"
0p1é9
00130
00131
0pl32
00ld3
0plde
0gli>
Oplde
00137
vpl3s
00139
0ple0
unisl
noLee
Uni143
00156
[EEA]
Onlé4s
onjs’
0nlés
unley
00150
0nidSl
00152
0niS3
0n15¢
00155
00156
uold7
00154
00159
0p160
O0ni6l
unlee
o163
Onles
Goles
0n16b
[T 8-
Onlbk
vo169
001790
unl71
col172
0pl?3
oolle
0p17s
ontls
oni77
ool78
00179
0gldc



T T e J . T STINPLE OhINYT

NROWSSNROWS+1 - N MP
D0 30U  Kml,yNB SIMPL2 00183
C GIVEN J8IG SIMpL? @
AS (NROWS,K)= «( V(KyJBT1G)+GVaA) SIMPL2 00108
300 CONTINUE ) L | _SIMPL? 0
NROWM] =NROWS=~1 SIMPL2 00187
D0 302 K=1yNRUWM]
AS (NROWS ¢NB+K) w0,0 SIMPLE 00189
AS(KyNBoNROWS) = 040
3né2 CONTINUE SIMPL2 0019)
BS(NROWS)=  =1.0
AS (NROWS y NB+NROWS) =1.0 SIMPL2 09193
IBASIC(NROWS) = NB o NROWS .
DO 301  U=14NROWM) SIMPL2 00195
C M 0
C PIVOT OUT VARIARLE FROM CONSTRAINT SIMPL2 00198
L _ ; A B SINPLE 00199
IF(IRASIC(J) 6T, NB) GO TO 301 SIMPLE 00196
___1BAs1s_ IBASICl)) . i} _ sIMpL2 0200
PIVCO = V(IBAS1,JBIG) + GVA sineL? 00201
NBLx NBeNROWM) ] B SIMPLP 00202
DO 304 1=1,NBL SIMPL2 00203
AS(NROWS,1) = AS(NROWSs])ePIVCO®AS(JsI) i M l'i
304 CONTINUE siMpL2 0920
__BS(NROWS) =RS (NROWS) + PIVCO#BS(J) SIMPL2  0p206¢
3nl CONTINUE SIMpL2 00207
¢
< NOW PIVOT TO RE-SOLVE PROBLEM  USE DUAL SIMPLEX METHOD SINPL2 00209
€ TO STARY LFT SLACK IN LAST ROW LEAVE BASIS .
C SLACK VARIABLE IS NEGATIVE SimMpL2 00211
[o ] -
’ LEAVE 1 =NROWS SIMPL2 00213
__ 809 CONTINUE . e
C FIND ENTERING BASIC VARIABLE SINPL2 00218
I1TCOL=NBsNROWS __SIMPLD 00214
INDIC=0 SiMpLR 00217
Do = coL - I _
IF(AS(LEAVEL+1) .GE. 0,0y G0 To RO) SiMpL2 00219
1C LEQ, 1) GO YO 802 - __SIMPL? B¢
RENTs C8(I1)/AS{LEAVE1l,I) SIMPLE  DQ221
IENTER wy = — . SIMPLP® ¢
INDIC=] SIMpL2 oo;zs
8ne2 CONTINUE i ) 00224

RATIO= S (I1/ASILEAVELs1)

SIMPL2 00228
IF(RATIO .LE, RENT) G0 10 8pl 6

1IENTER =7 SIMPL2 00227
RENT = RATIO . -
8al E§~71~us SIMPLE 00229
__IENTER 1S THE VARIABLE TO ENTER THE BASIS . sIMPL2 0f
; IBASIC(LEAVEL) = IENTER SIMPLE 00231
] . SIMPLP®  0f
PIVCOs AS(LEAVELl,IENTER) SIMPL2 00233
D0 805 _ 1Im=1,1ITCOL W — -
AS(LEAVE1,I)= AS(LEAVEL,I)/PIVCO SIMPL2 09238
1F(] .EQ, IENTER) GO YO B80S = = 3 — = B
CS(I) =CS(I) = AS(LEAVE1,I)#cS(IENTER) SIMpL2 00237
_8n5  CONTINUE = I st
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) =
00 803 J=1sNROWS

VE1) /PIVCD -

IF(J +EQ, {EAVEY) 6O YO 803

DO 804 I=1,17COL

IF(1 .Ea, IENTER) G0 T0 @04
AStJy1) = AS(Jy1)=AS(LEAVE]s1)#AS (J,IENTER)

804 CONTINUE

BS(J)® BY(J) = BS(LEAVE1)®AS(J, IENTER)

803 CONTINUE

ANECuXNEC=BS (LEAVE]) #CS (1ENTER)

CS(IENTER ) =0,0
00 806  Jul,NROWS

AS(JsIENTER) = 0,0
806 CONTINUE

AS(LEAVE1,IENTER) = 1.0

c
E TEST RMS FOR FEASIBILITY

FIND MOST NEGATIVE ENTRY TO LEAVE BASIS

810 INFEASa0
A >

Do 811 Jal 4 NROWS

IF(BS(J} 2GEs 0,0} G0 10 8)1 . — ~ _SIMPL2
NFLASs sIMpL2

SiMPL2

1F(BS{J) _ ,GE, TEST)

60 _TO 81}

TEST = BS(J)
LEAVELmy

81T CoNTINUE

IF (INFEAS=1) 840,800,800

FEASIALE SOLUTION FOUND

eXla (el

FIND ACTIve BLUE STRATEGIES

840 CONTINUEZ
GVALE  e1,0/XNEC

18Cag
DO 849 1m=1,NB

849 X(I) = 0,0
)

. Do 850 JROW=] NROWS _
C SEE IF A SLACK VARIABLE 1s BAsIC

IF(IBASTe(TROW) ,GT, NB) GO TO aSp

1BC=IBCel

I1BAG1aIBAS(1BC) =IBASIC (I1p0W) S _—

X(1BASY)w BS(IROW)#
[

GVAL

NBC=18C

GO 10 2600
END
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SIMPL2 |

SIMPL2
~SIMPL2
SIMPL2
SIMPLD
SIMPL2
SIMPLD
SIMPL2

SIMpL2
SIMPL2

SIMPL2
SIMpLZ
SiMpL2

_SIMPL2

sIMplo
SIMPL?
SIMPL2

SIMPL2

SIMPL2
_SIMPLZ
SImpL2
SIMPL2
SIMPL2
.SIMPL2
SIMPL2

—— - _.SIMPL2

SIMPL2
SIMpL2
SIMPL2
SIMPL2
SIMPL2

S - ___SIMPL2

SIMPL2



F. SUBROUTINE SIMPL3

SURROUTINE SIMPL3I(JB»JR) SIMPLY 09002
COUPDTM - -
COMMON NKRD yNKRO ,NKBA ,NKRA ) MAIN
COMMON NID MAIN
COMMON NPD,JOL]1+JDU)s10L2,I0U2,IDLIPIONY MAIN
COMMON TR0y JRO4KRO HAIN
COMMON IPRV 4 IPRU o MAIN
COMMON IREPLB,IREPLR MAIN
COMMON BDA(3990) yRDA(3,90) MAIN
COMMON BAA (4490) yRAA(4,90) MATN
COMMON DBORA,DRURA MALN
COMMON SHELB (90} ,SHELR (90} , PRSHEL ,PRSHEL MAIN
COMMON egg[|xgoo,,g§nglggoo) __ MALN
OMMON FBD (3),FRD(3) +1FBA(2) JFRA(2) MATN
COMMON IDBSRC, JDRSRC N
COMMON SORRBI(ZOJ).SORR8212.3)-SOﬁRRl(ZnS)pSORRRI(Z'I) MAIN
COMMON TAA ,xNBAA,xNRAA,BALPHA{2,2) yRALPHA (2,2) MAIN
COMMON BIORA (244) +BADRI (4,2) yRIDRA(2,4) 1RADBY (442) MAIN
COMMON BIKRA(2,4) yBAKRI (4,2) yRIKBA(2,4) yRAKB] (42) MAIN
COMMON BSAMZR(2+2) yRSAMZB (2,42) ) MAIN
COMMON IRISH+BFRAC),BFRAC2+RFRACY ,RFRAC2,FBSK,FRSK MALN
COMMON BPASS(2) +RPASS (2) MAIN
COMMON 1BABA»IRABA ) XNBAB ) XNRARsBPARK ,RPARK MAIN
ComMoN BDRS (2) +BDRNS(2) ,BxAS (2) +BXRNS (21 AN
COMMON RDAS (2) yRDBNS (2) ,RKBS (2) JRKANS (2}
- COMMON abB.%AIL.BbiNl.EQIN%,E‘ASl-lbl32.54N51.l4NS!.l6!Nl'!QlNz nA}N
COMMON _ R4BR4AL yRAAN] ¢R4ANZ,R4AST 1RAAS2,RANS] s RENSR RASN] JR4EN2  MAIN
COMMON EPS4 WAIN
COMMON NFRFASFRFA{15)4FA(]S) MAIN
COMMON NFRBDFRBD (15),8D0(15) MAIN
COMMON NFRRDFRRD (15) sRD(15) !g*um._ﬁ_______
COMMON NB,NR MALN
COMMON PB(2093) 9PR(2043) MAIN
COMMON PROPB (313) +PROPR(3,3) MAIN
COMMON MOE  MOET A
"——‘—‘caiﬂ6ﬂ‘Hti§?THEi6TT3TTH5i6TT5TTiti6TTi§i6?T3TTi5iIT7iT"'___'_““““El{a““‘___""
COMMON _GVYa MAIN
] MAIN
COMMON U(1)1+11)sSUB(114]11,110,SUR(11,11911) IN
COMMON V(115110 eSVB (11,311,110 ,SVR(11,11911) WATN
COMMON W(11,11)9s8¥B(11),S¥"(11),VALYE MAIN
[ . MAIN
COMMON 8D1(3+90) yRD] (3990} MAIN
ComMoN BDD (3,901 ,RDD (3,%0) MALN
COMMON BGF (90) s RGF(90) MAIN
COMMON BAI(4990) ¢RAT (4490) MAIN
CoMMON BAD (4,%0) ,RAD (4,90 MATN
COMMON BAF (9014 RAF(90) MAIN
COMMON_BF (90)+ RF{90) MAIN
ComMMoN FEBA (90 MATN
COMMON CBF (90} 4CRF (90} MAIN
COMMON CBAF (90) CRAF (90) MASN
MALN
COUPDIM SIMPLY 0000)
DIMENS BAS (20 AS(20),784 20 20,40 0),8 0004
DIMENSION X(20) 4SUM(20) 91BACT (20) 4 IRACT (20) SINpLy 09008
MQT=g SIMPLY 04
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T I FORWATUIHI/Y T SINBLI 00007
Do 723 1al1,2p ) SIMPLY  0poo®
IBACT(I) = IRACT(I} » SIMPLY 00009
BS(1) =0,0 _ . SIMPLY 00010
1BAS(]) wIRAS(]) = IBASIC(I) =0 SIMPLY 00011
D 721  Jml, 40 - SIMPL3  g00)2
Tsty) = 9,0 SIMPLI 00013
AS(I49) m 040 ) SIMPLY 00014

721 CONTINUE SIMPLY 00018
723 CONTINUE I i SIMPLY 00016
Do 73T 1s1,11 SIMNPLI 00017
Dp 732 Jel,ll SIMPLY 00018
UtleJ)so, SIMPLY 00019
732 CONTINUE SIMPL3 00020
731 CONTINUE SIMPLY 00021

(4 FIRSI,SLIUP OF MATRIX y I _SIMPLY 00022
KReKR SIMPLY 00023
IF(KR° 222, 0} KRwl SIMPLY 00024

1814s) SIMPL3I 00025

______%EASIéEELgL______________ ] SIMPLY 00026

0 723 LBalNB SIMPLY 00027

%__§%¢2!I§_££;QIL_QE~ENIBI_JL§1£BL___,<_. _ i 3 o : gIMELS 00028

€ SET ALLOCATION IMPL3 00029
00 740 MSs]9) - SIMPLY 00030
PROPB (MS,3) = PB(LByMS) SIMPLY 00031
PROPR(MS,3) » PR({KRyMS) _ i SIMPLY 00032

740 CONTINUE SIMPLI 00033
111nuals_k_s_5, _— SIMPLY Q0014

0 1o (511,512+513,514,515),m0E SIMPL3 00038

1 v KR (MOET) ) ) SIMPLY 00036

GO0 TO 519 SIMPL3 00037
2 X - M . ] _SIMPLY  0003R

60 1o 519 SIMPLY 00039

513 U(LB,K n) » CBAF (MOET)oCRAF(MOET) - B

G0 TO S1¢ SIMPLY 00041
[ SURV!VING ATRCRAFY MOF IS MOF 4 _D SIMPLY 00042
514  CONTINUE SIMPLY 00043
MOP s » =BAD()1 MOET) ) 00044

1 nouer(l)'(nAl(1.M0:T)-RAD(1.H0£7)) SIMPLY 00045

DO 5141 KA®2,4 _ _ _SIMPL3 00046
MSuKAe 1 SINPLI 00047

s " . _ SIMPLY  DpN4A

1 - RSWGT (MS)® (RAT (KAyMOET) «RAD (KA ,MOET) ) SIMPLS 00049
%14l CONTINUE SIMPLY . 00080
U{(LBKR) eSUMOE SIMPLY 00081

8o 1n 519 _ U — _SIMPLY 00082

4 QRA PENALTY MOE IS MOE % SIMPL3I 00083

" 815 CONTINUE I . SIMPLY 00054
aA-eAl(x MOET) =BAD (1,MOET) =DBORA SIMPL3 00055
RASRAT (1,M0ET) =RAD (1,40E 1) ~DRGRA L SIMpLY 00086
SUMOE-SCNGTOCBAF(MOET)-RC‘GTOCRAF(NOET) SIMPLY 000%7

1(040,BA) _SIMPLY  0008A

suHo[-suuoE-RQ!aT(1)0AMAxl(o o.nA)-aouGT(z)oAnxnl(o.o-RA) SIMPLY 00059

DO _S151  KAw2,4 _ _SIMPLY 00060
MSTKA®1 SIMPLY 00061

ol1] L] 3 S)#(Bal (KAYMOET) =BAD (XAJMOET)) SIMPLY 00062

1 - Rs.GT(MS)O(RAX(KA.NOET)-RAD(KA.MOET)) SIMPLY 00063
8151  CONTINUE . R S S SIMPLY 00064




laXala)

[aNaXeNal

s e'aNalNs]

U LH'KR wSUMOE
6d 14 sie

819 CONTINUE
IF(U(LB,kRY & GvA ,LE, 0,0y 60 vo 5191
60 10 5192

5191 Gx = (LBsKR)
Gn To 1190

5192 CONTINUE
IFt LB FQ. 1) RIGsU{1,KA)
IF(U(LRyxR) ,LEs BIG) GO TO 725

726 IRt6x LR
B162U (LRKR

1?5 CONTINUE

FIRST TINE SIMPLEX MATRIX SFTUP

og 790 g.l.nn
PIvCax y(IBIG, KR} + GyA
asiysd= ( ulyekp) * G6VA) /pr¥en
CS(I) = 1, =AS(],1)

790 CONTINUE
AS(1sNB*y) = =1e0/ptV¥CO
CS(NR+l) = 1,0/PIVCO
XNECamy ,n/PIVCO
BS{1)= =XNEC

SET ACTIVE BLUE AND RED STRATFGIES FIRST TINF

Do 7%0 1al,NR
IBAg(Iyx ¢

750 XUI) ® gap
IBAS(l)=1B16
IBAgIC 1y & 1B16
X(I816)=2 10
IRAS (1) a KR
Do 751 ta2,NR
IRAS({I)an

751 CONTINUE
GVAL=PIVCO
NROWS=NRAS=NBCa)

GENERAL LOOP FOR TESTING TOTAL FEASIBILITY

NETERMINE IF CONSTRAINT 1§ VIOLATED  FIND mMosST vIOLATED ONE

2600  CONTINUE
KR=JRIG={RAS (1)
!NFEAS=Q
Do 270 JsleNR
suMiti= 0,0
SUM(kR) 2gVaL=6VYa
IF(IRACT(J) .EQ, 1) GO 7O 270
Do 260  1el,NBC

GRoUP ACTIVE STRATEGIES ToGETHER

IF ROW ALREADY HaSMBEEN COMPUTEDs NEFD NOT RECOMPUTE ENTRIES

JUST uUSE T

LA=TRAS(T)
IF(1RACT LBy Eq, 1) On 10 289
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SIMPLS
sIMpL3
STNPLY
SinpL3
SINpLy
SIMPLY
SIMPLY
SINpLI
SINPLY
siMeLd
SINPLY
SINPL]
ST¥PLY
SinpLd
SIMPLY
SimMpLy
STHPLY
SIMpL]
SIMPL,
SIMpL3
SIMPL3
sIMpLy
SIMpL]
SIMPL]
SIMPL3
SIMpL3
SmpL?
SI“PLa
SIMpLY
SIMPL3
sInpLq
SiMpL3
SIMPLY
siMpLy
SlupLd
SIMPLY
SIMpL3
sinMpL3
SIMpL]
SiMPL3
sMpL3
siMpL3
SIMPLY
SIMpL3
SIMPLY
SIMPLY
SIMPL,
STMPLY
SIMPLY
SIMPL3
SINpL,
SIMpL3
3 Mpt3
SNPB
SimMpL3
SIMPLI
siMplL
SIMPL]

0006S
00066
00068



C

FIND ENTRY SET ALLOCATYIONICALL CAM» ASSTGN Yo U SINPLY 0123
. _ SIMPLY 00124
D0 2%5 MS=1s3 SIMPL3 00125
PROPB (MS,3) = PB(LBIMS) _ _ - _SIMPLY  0D126
PROPR(MS,3) = PR({ JyMS) ' SIMpLY 00127
255 CONTINUE S . SIMPLY 00128
CALL CaM(IDL3,1pul) SIMPL3 00129
G0 10 (5711523'523*525,525).go[ - SIMPLY 00130
5§21 U(LB, Jim FEBA(MOET) SIMPLY 00131
GO _TO 529 B ~SIMPLY Q0132
522 U(LB, J) = CBF (MOET)«CRF (MOET) SIMPL3 00133
60 1o 529 S SIMPLI 00134
523 U(LB, J) = CBAF (MOET)~CRAF(MOET) SIMPLY 00138
G0 _TO 529 __SIMPLY  0p136
[+ SURVIVING AIRCRAFT MOE IS MOE 4 SIMPLY 00137

524 CONTINUE _ o SIMPLY 00138
SUMOF=BQWGT (1) * (BAT {1 yMOET) =BAD (1,MOET) )= SIMPLY 00139
1 RQWOT (1) *(RAT (] yMOET) wRAD (1,MOET)) CSIMPLI 00140
D0 5241 KA=2,4 SIMPLY 0016l
MSEKA=] _ o SIMPL3 0pl42
SUMOESSUMOE+BSWGT (MS) ® (BAT (KA2MOET) =BAD (KAyMOET) ) SIMPL3 00143
1 g RSWGY (MS)# (RAT (KAyMOEY) «RAD (KA, MQET) ) _SIMPLI 00144
5241 CONTINUE SIMPLI 00145
U(LBy J) eSUMOE > B SIMPLI 00146
GO TO 529 SIMPLY 00147

c QRA PENALTYY MOE IS MOE S SIMPLY 00148
5§25 CONTINUE SIMPLI 00149

) - 7) =DBQRA _SIMPLY 00180
RAmRAT (1,MO0ET)=RAD(1,M0ET) =DRGRA SIMPLY  0015)
SUMOE=BCWGT#CRAF (MOET) wREWGT4CRAF (MOFT) )

SUMOESSUMOE+BQWGT (1) #AMAX1 (0,04BA) *BQAWGT (2) ®AMINL (0,04BA) SIMPL3 00183
MOF= -ROW sAMA - S A) SIMPLY 00154
DO 5251 KAs2,4 SIMPLI 0018%

MSEKA=)

SUMOESSUMOE+BSWGT (MS) # (BAT (KAyMOET) «BAD (KA 4MOET) )
RSWGT{MS)# (RAT (KAyMOET) «RAD (KA MOET))

- .SIMPLY 00156
SIMPLY 00157
IMPLS 0p)%8

1 - I
5251 CONTINUE SINPLY 00189
U(LBe J)sSUMOE i 0
Go 10 529 SIMPL3 00181
529 CONTINUE SIMPLY 00162
IF(U(LBy J) ¢ GVA JLE, 0,0) GO TO 5291 SIMPLY 00163
60 10 5¢92 o _SIM
5201 G= =U(LB, J) SIMPLY 00168
60 _T0 1100 _SIMPLAY 00166
5292 CONTINUE SIMPLI 00167
259 SUM{)) = SUM(J) ¢ XUiBy®UU B M _
260 CONTINUE SIMPLY 00169
261 JF(SUM(J) oGE, GVAL=GVA) GO YO 270 R -
246 INFEASE} SIMPLY 00171
M R - S
270 CONTINUE SIMPLY 00173
"__DD 268 _1=1,NRC
LBs1BAs(1) SIMPLY 00173
IBACT(LB) =1 . - S 0176
268 CONTINUE SIMPL3 00177
IF (INFEAS-1) 271,272,272 _ i 0 _
271 CONTINUE sIMPLI 0017
c SIMPLI_ 00180
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s NaNeXal

[sNeRalal

OO0

A

2741

2711

2712

419
410
418
419
42y
4721
42

423

30
212

~nE

278

MATRIX GAME SOLUTION HAS BEEN FOUND ASSIGN V(JH,y R}
FIND ANU ASSIGN UPIIMAL KLUE AND RED STRATEGIFS
F DESIRED PHINT STHATFGY AND VALUE

V(JByJR) = GVAL=GVa

PO 2701 Um)aNK

SUR(JUryJRy Uy 0.0

DO 2711 IKC= |y NRAS

IRAS1=[RAS (IRC)

SUR(JHyJRyIRAS )= CcS(NH+IRC) #GVAL
CONTINUE

DO 2712 I=z]sNp
SUB{JHyJRe L) =X (])

IF(IPRU ,tQ, u) RETUKN

IF (NPU JEWs 1)  WRTTE(MOT,1)
WRTTE (MOT+4n7)  nNpp

FORMAT (/77718 « 31HPAYDFF MATRIX FOR GAME AT STAGE L]
WRITE (MOTsans)  (TRACY(I)sI=1sNR)
FORMAT (1H 44x311111)

DO 411 lal,Ne

WRITE(MOTeanv)  LRACT(I)y (ULled)eJelNR)
FORMAT(1H 4 1292X011F11,3)

CONT INUFE

IF(NPU LEds 1) GO TO 42p
WRITE(MOTs01H)  JR4JKR

FORMAT (1HUyIHJBZ 1§, TH JR=y15)
WRITE (MOT9419) V(g8 JR)

FORMAT (1HU 4 10my (JB 4 JR) WFl5.44)

GO Ta 422

WRITE (MOTv4?1) VIJB,y JKY
FORMAT (1Hy 9} 3HGAME VALUE 1F15,6)
CONTINUE

WRITE(MOT, 423) NPD

FOHMAT {1HU 9341l UE AND RED STRATEGIFS FON PFRIOC o13)
WRITE (MOT230)  (SUR(JBIJR4I) s 121 9NK)

WRITE(MOT30)  (SUR{JUByJRy 1)1 IZ]14NM)

FORMAT(1H X9 11F11,3)

KE TURN

CONTINUF

k() MORE RFED STHATEGIFS
ENTFR JulG FOR WED

NRAS=NRAS*]
KR=JB (G

IRACT (JRIL) =1
IRAS (NRaS) =z Blu
Do 280 Ln=)eno

COMPUTE PAYUFF ENTRY (LBJKR)
SET ALLUCATION

IF (IBACT{LE) ekGe 1) GO TO 280
0o 278 Ms=1,3

PROPH (MSe3) = PRILRIMS)

PROPR (MSy3) = FR{KR,MS)
CONTINUF

CALL CAM(IDL3y10U3
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STuPL]
SImMPL]
SIMPL3
SImPL3
StMPL3
SimPi3
STMPL3
S1uPLI
StMPL3
StwpL3
SimbL]
StwPL]
STwPL)
STumPL3
SyuPL]
SIvPLY
StmbL 3
STMPL3
STuPL3
S]uPL)
StwPL3
S1mPL3
SIvPL]
StmeL ]
STupL3
STHEL3
STMPLY
StvePLl
StubL3
SprrL3
Steria
SivPL3
SymeL3
STmPLy
StuPLa
StubL3
STvPL3
STvFRL3
StwvkLl
STmPL3
STMPL3
StvPLy
STvPL3
Stwel3
S1uPLY
SymPL3
STmPL3
STupLd
StueL 3
S{vPL3
STuPLY
StmPL3
STMPL3
StmeL3
S1mPLI
SivPL3
STmPL]
STMPL3

onplél
up182
0083
V0184
10185
0pl18s
unie?
Dping
vn1Y9
09190
volYl
00192
00193
00194
o195
0nlve
0n197
uniys
00199
Cneon
Uoeol
uneo?
00203
0pe20s
00205
upeoe
00207
vnely
00209
0nelo
uvnell
tnele
(pel3s
0p2ile
0o2l%
voels
nael?
nn2ly
unel9
vpedu
oneedl
un2a2
upell
vo2de
toeeds
Cpeece
Cpel?
voeen
vpely
vp230
tae3dl
Upe32
[PEX]
Lp23a
vo23s
0n2e6
0n237
0r238



GO YO (5319532+15339534,535) 4M0OE T B SIMPLY 00239
531 U(LBKR)® FEBA{MOET) SIMPLY 00240

G0 TO %39 SIMPLY 00241

532 U(LB,KR) = CBF (MOET)=CRF (MOET) o SIMPLZ 00242
Go 10 %39 SIMPLI 00243

533 U(LB,KR) = CBAF (MOET)«CRAF (MOET) SIMPLY 00244
G0 TO 83 SIMPLY 00245

c SURVIVING AIRCRAFT MOE IS MOE 4 SIMPLI 00246
5374  CONTINUE SIMPLY 00247
SUMOE-BGNGT(I)'(BAI(chOET)-aAD(X."nEI SIMPLI 00248

1 Rawer(l)'(RAr(1-MorT)-aAD(1.HoET)) SIMPL3 00249

D0 5341 KA=2,4 L . SIMPLY (002%0
MS=KA=] SIMPLY  0025)
SUMQE=SUMOE+BSWGY (MS) # (BAI (KA9MOET) «BAD (KA MOET) } . SIMPL3 00252

1 - RSWGT (MS)® (RAI (KAYMOET) =RAD (KA 4MOET) ) SIMPL3 00253

5341 CONTINUE = 1 . SIMPLY 00254
U(LByKR) mSUMOE SIMPL3 00255

G0_T10 519 SIMPLY 00256

c QRA PENALTY MOE IS MOE S SIMPLY 00257
%35 CONTINUE - SIMPLI (00258
8AmBAl(], noET)-aAo(l MOET)-DBGRA SIMPLY 002%9

RASRAT (] ,MOET) =RAD (] 4MOET) «DRGRA . SIMPLI 00260
SUMOE®=BCWGT#CBAF (MOET) «RCWGT#CRAF (MOET) SIMPLY 00261
SUMOE=SUMOE+BQWGT (1) #AMAX1 ((,0,BA) *BOWGT (2) ®AMINI (0,084 SIMPLY 00262
SUHo!-SUMOE-RQVGT(1)-Aulxl(o o.RA)-aOuGT(z)oAuINl(o.o.ﬂl) SIMPL3I 00263

DO 535] KA®2,4 - SIMPLY 00264

MSEKA® ] SIMPL3 00265

§u QE Suun[*ﬂS“sT(MS)'(BAI(KAvMOET’-BAQiKA;HnEI 3 SIMPLY 002696
S'GT(MS)O(RAI(KA-MOET)-RAD(Kl'MOET)) SIMPLY 00267

445351 oNTINUE _ - SIMPLA 00268
U(LB,KR) sSUMOE SIMPL3 00269

G0 10 539 = R SIMPLI 00270

539 CONTINUE SIMPLI 00271
IF(U(LByKR) + GVA +LE, 0,0) 60 7O 539] | SIMPL3 00272

60 10 5492 SIMPLY 00273

S3gl G= wU(LByKR) I — SIMPL3Y 00274
GO T0O 1100 SIMPL3 00275

$392 CONTINUE o _ SIMPLI 00276
280 CONTINUE SIMPLI 00277

< SN WS . - . SIMPL3 00278
[ ASSIGN PAYOFFS TO SIMPLEX MaATRIX PIVOT IN NEW CONSTRAINT SIMPL3 00279
[ PIVOTING IN A ROW on b_ SIMPLY 00280
C SIMPLY 00281
- n . SIMPLI 00282
0o 30Y KulyNB SIMPLY 00283

C GIVEN JRIG e o . SIMPL3 002084
AS(NROWS,K) B < (U(K,JBIG)*GVA) SIMPL3 00285

300 CONTINUE o " e SIMPL3 00286
NROWM) aNROWS =1 SIMPL3 00287

3 = 0 B ] SIMPLI 00288

AS (NROWSoNBeK) =0,0 SIMPLY 00289

AS (K NBeNROWS) m 040 _ SIMPLY 00290

302 CONTINUE SIMPLY 00291

: s _=leg 0000000 _ SIMPLY 00292

AS (NROWS ,NBeNROWS) =140 SIMPLI 00293
IBASIC(NROWS) w NB ¢ NROWS SIMPLI 00294

DO 301 Jm1,NRUWM] SIMPL3 00295

— . _SIMPL3 00297

72



C T PIVOY 6UT VARTARLE FROM CONSTRAINT
L _NEEDNT WORRY ABOUT S|ACKS
c

. IF(IBASIC(J) 46T, NB) 60 TO 301
1BAg) = IEASIC(J)
- PIVCO=l(1BAS],JBIG) +GVA
NBL=s NBQNROWM]
_ 00 304 1=14NBL
AS(NROWS,I) = AS (NROWS 1) «PIVCO®AS (J, 1)

304 CONTINYE =
BS (NROWS) =RS (NROWS) « PIVCO®BS (J)
E_z_l_ CONTINUE
% NOW PIVOT Y0 RE~SOLVE PROBLEM USE DQUAL SIMPLEX METHOD
T TO START LET SLACK IN LAST Row LEAVE RASIS
c SLACK VARIABLE IS NEGATIVE
C
i LEAVELlaNROWS
800 CONTINUE
€ FIND_ENTERING BASIC VARIARLE
ITCOL=NBNROWS
INDICmO

Do 801 r1=1,17CoL
o IF(As(LE vEls1) .G6E. 0,0) Go To 80)
"~ IF(INDIC +EQ. 1) GO YO [TH
I RENT- CSUI)/ZAS(LEAVEL, 1y
IENTER =t
8n2 CONTINUE
RATIO= €S(1)/AS(LEAVE],1)
IF(RATIO ,LE. RENT) GO 70 891
. IENTFR =y
RENT = RATIO
__8nl CONTINUE
€ TENTER IS TWE VARIABLE YO ENTER THE RASIS
1BASICILEAVE]) = JENTER
T Pivor
1ycho- AS(LEAVELLLEN[ERL .
I=1,1TCOL
____ASILEAVE1s1)= "AS(LEAVE},I)/PIVCO
IF(I +EQ, IENTER) GO TO nOS
_€s(1) =Cs(I) = AS(LEAVE),I)sCS(IENTER)
84A5  CONTINUE
BS(LEAVE)) = BS(LEAVE))/PIVcO
D0 803 J=1yNROWS
IF(J .EQ, LEAVEY) Go vo 893
Do 8né 1=1,ITCoL
_IF(I .EQ, IENTER) GO TO 804 - B
AS{JeI) w  AS(JyI)=AS(LEAVELs1)®AS(J, IENTER)
804  CONTINUE
BS{J)= BS(J) = BS(LEAVE])®AS(J,IENTER)
8n3 CONTINUE .
XNEC®XNEC=BS (LEAVE]) #CS (1ENTER)
CSUIENTER ) =0,0 S
DO Bné  J=lyNROWS
_AS(JJIENTER) = 0,0 . S
8n6 CONTINUE
- AS(LEAVE1,JENTER) = 1,0 S
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SINPLY 09341
14

SINPLY  0g
SINPLY 09348

SIMPLS 00298

SIMPLY 00299
SIMPLY 00300

SIMPLY  ogdol
SINPLY 00302
SIMPLY 00303
SIMPLY 00304
SINPLY 09308
SIMPLY 093806
SINPLY 00307
SINPLY 09308
SINPLY 00309

SINPLY  0g310

SINpLY ogN1¥

SIWpLy

SIMeLY 09321

s

SINPLY 99323

SIeeLy o

SIwLY  oe3rs
M

SINPLY 0932

SINPLY 89329

SIMPLY 04334
SINPLY " 09338

SINPLS 00337
00338

SINPLY
SINPL3 09339

SINPLY 00343

SIMPLY 00347
SINPLY 09349
SINPLY  0g3S1
SIMPLY 09353



[leilallg |

810 INFEASwO

TESTe 0,0 -
Do 811 Jul,NROWS
IF(Bs(J) ,GE, 0,0) @G0 7O 811
INFEASS] I
1Fi{ps()) ,GE, TEST) Go TO 611
TESY = BS(J) _
LEAVELaY - o
811 CONTINUE
TF (INFEAS-1) 840+800,800

FEASIBLE SOLUTION FOUND
FIND ACTIVE BLUE STRATEGIES

840 CONTINUE
GVALm el,0/XNEC
IBCup
D0 849 1=14NB

849 X(I) = 9,0
00 _8%0 1ROWs],NROWS
€ SEE IF A*SLACK VARTABLE Is BAsic
IF (IBASIC(IROW) ,GT, NB) 60 YO ASp
18CalBCel
TBAS1a1BAS (IBC) = [BASIC (IROW)
X{[8AS]l)n BS(IROW)® QVAL

OOOlO

850  CONTINUE
NRCw18C

60 10 2600

WRITE (MOT,1101) G
A

HEVA A BE A A

STOP 223
END

Th

SIMPL3 00358

_TEST RHS FOR FEASIBILITY  FIND MOST NEGATIVE ENTRY TO LEAVE BASIS SIMPLY 00386

SIMPLY 00337
.SIMPLY 00358
SIMPLI 00339
_ SIMpPLY 00360
SIMPL3 00361
_ SIMPLY (00362
SIMPLY 00363
_SIMPLY 64
SIMPL3 0036
SIMPLY 00366
SIMPL3I 00367



G. SUBROUTINE CAM

SUBROU I INE Cam(1uLy IUY) Cam 00002
C oPTSa 1T Cam 00003
CUUPUIM - o
CUMMUR NKBUSNKRUYNKRAYNKRA - i MAIN
COMMUN NID . - MAIN
COMMUI WPDs IDLA s TUUY » IDLEZy 1DU29 IDL3, 1003 B MAIN
_ CUMMUN IRUsJRUSKRY o MAIN
CUMMON LPHV,y [PRU T o MAIN
COMMUN IREFLRy IREPLR AN .. . MAIN
COMMUN DDA (399w ) sRDA(349U) MAIN
CUMMON BAAL4y9u) sRAA (499V) 4 . MAIN
CUMMON DBURA UNUKA “— MAIN
CUMMUN SHELB (YU) y SHELR (90) yPBSHEL s PRSHEL MAIN
COMMON 9SHELK (9u) 9RSHELK (90) = ol MAIN
CUMMUN FBUL3) yrRO(3) 9FBA(2) +FRALR) MAIN
COMMON TUBSKCy JOKSRC . MaIN
CUMMUN SORKB] (293) 4 SOKRBZ(2+3) 4 SOHRR] (293) 1 30RRR2 (243) MAIN
COMMON TAA yXWOAAYXNRAAYBALPHATCr2) yRALPHA(E,2) MAIN
COMMUN BIDHA{214) 1BADRI (#92) sRIUBA(2,4) yRADBT (442) MAIN
COMMUN BIKHA(294) 9BAKRT (492) sRINBA (2,#) YRAKBT (492) o= MaIN
CUMMUN BSAMLR (€92) sRSAMZYE (202) MAIN
COMMUN [R3ISH,BFRALT BFRAC2yRFRACIWRFRACZsFBOKFRSK MAIN
CUMMUIN BPADS (2) 9HPASS(?2) MAIN
COMMON 1BADALIRABAYXNBAB» ANRABYUPARK y RPARK MAIN
CUMMUN_ BDKD(2) 1BUANS (2) y8KRS (2) sHKRNS (2] MAIN
COMMON RDB>(2) sRDBNS (2) yRKBS (2) yRKBNS (2) MAIN

CUMMUN BadB4ALsB4AN] +BaANSIB4AS] sB4AS2 s BONS] 1BANS21BASNLvB4SNZ  MAIN
CUMMON H4B yRYALIRGAN] yRAANZIR4AS] yREASZIR4NS]L 9R4NS21RASNI P ROSN2  MAIN

CUMMUN EPS+ MAIN
COMMUN NFRFAZFREAL1S)9FA(]5) MAIN
CUMMUN NFRBLFRBD (168) »BU(15) MATN
COMMON NFRRUGFRHD (15} 2RU(15) MAIN
CUMMON NgsiNR MAIN
CUMMON PH (U431 9PR(2(093) MATN
CUMMUN PROPB(393) yPROPR(3,43) MAIN
COMMON MOBMUE] MAIN
CUMMON BCWOT 034G (3) +BUNGT(2) sRCWGT 4HSWGT (3) yRUNGT (2) MAIN
CUMMUN GVA MAIN
& MAIN
COMMON U(TIo 100 9SUB (1T 11wl 11 9SUR(I1411911) MAIN
CUMMUN V(Lio1d)oSVB(Liollyll)eS¥R(11,11011) MAIN
COMMON w(TTeTTT+SWB(11) v OWR{11) #VALUE MATN
c MATN
- commuN BDITIsFuT sRANT (3990) MAIN
CUMMUN dDD (34%u) 9RUD (3490) MAIN
COMMUN BGF (901 RGF (90} MAIN
CUMMON BATl(4970) sHAT (4990) - MAIN
CUMMON BAU (499} sRAD(4990) MAIN
CUMMUN BAaF (90} RAF(SV) e MAIN
CUMMON HF (Y0) s XF (90) MAIN
COMMON_FEBA(9u) MATN
CUMMUN CHF (90) 1CKF (90) MAIN
~ COMMUN_CBAFr (9u) 9CHAF (90) . _ MAIN
¢ MAIN
ZUURUIM CAM 00004
S CaM 00008
CUMMON/CAMYAR/  SURRB{2+3) ySORRH(2,3) Cam 90006

75



COMMUN/CAMVAR/  BA(2y3) sRA(293) 185 (243) RS (243)

COMMUN/CAMVAR/ BARAA(293) yRAKAA(Z93) yBSKAA(Cy3) tHSRAA(2,43)

CUMMON/CAMVAR/ BAL(793) sKAL (293) 95SL (2431 9RIL (2¢3)
CUMMON/ CAMVARY/ VdIDRA(Z)vVBAUKA(Q).VNIUUA(C)'VHADBI(Q)

COMMON/CAMVAR/ BSENG(212) s HSERD{242)
COMMON/CAMVAR/ BPENG (<) s RPENG(2)

COMMUN/CAMYAR/ BSFO(293) 9BAFB(293) yRSFB(2e3) yRAFB (243)
COMMUN/CAMVAR/ HAVUL (4) sRAVUL (4) yPBABA (2) yPHABA(2)

COMMON/ZCAMV AR/ uPOPs(u).chPNS(~)nRPoPS(Q) KPOPNS (&)
COMMON/CAMVAR/ VBURS)VBOURNS 9 VBKRS s VBKHNS

COMMON/CAMVAR/ VHUBS, YRUBNS ¢ VRKBS s VRKBNS
INTEGE® TYslydsiYR

DIMENSION BANF (293) o RANF (243)
F14(u)m AC=A3®AL0G(A4)#A48eQ=ASALOG (A6} ®ALYeqQ

F24 (U1 —AS*(ALUG(AA) ¥#2) #A4F®UaaSe (ALJU(AL) #a2) #aDREY
CALL CLRCUM{J39l0LeIDY)

DO LUO¥ UE.ID

W TORW

DO 30v0 lu=lukslou

TALL CAMCLR

YY)

STARTING UIVISION TNVENTORY FUR ID == g AND R

1510

TF({ID=17 T5T0+I510,1520
DO 151¢ KBu=)snnbu

1512

BOT{RBU»ID} = SLA(KADIO)
DO 1514 KRL=]sNRKHD

T51%

ROT{KRUs JU) = RUATKRD IO}
GO TO 1600

520

10ML = Ip-i
DO 1522 KBU=1 sNKBUD

152¢

BUT(K8U»ID) = SUL(KROYIDM]) = bUD(KBDsIUM1) + BDA(RBDYID)

DO 1524 KRU=) 9NKKU

1524

ROI(KROy 1U) =RJ1 (KRDy LOM1) =ROD(RRU, IDM]} + KDA{KRDs1D)
CONTINUE

C ===

GROUND FIREPUWER FOR LD == B ANV K

c
160v

BGF (L) = ue

1610

DO 161U KBUmLsivRBU
BGF (1D) = BUI(RBLYID)* FBD(KBL)

RGFATD) = v
DO 162V KRU=]ynKKU

162V

RGF (TUJ=  RDLUKRU1D) *FRD (KRU}
CONTINUE

SHELTER INVENIURY FOR IU==H AND K

IF(Iv=1) lo2lr1621,1622

le2¢

CONT[NUE
SHEL®(ID) ®= Srelu(JDM1) « USHELK(JOMI)

SHELR(ID) = SAELR(IDM1) « RSHELK(IUMI)
GO To lecd

le2i

CONTINUE
SHELbil) = PsonEL

1623

SHELR(1) = pPrOAEL
CONT[WUE
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Cam
Cam
Cam
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Cam
Cam
Cam
Cam
Cam
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Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam
CAM

Cam.

Cam
Cam
Cam
CAm
Cam
Cam
Cam
Lam
Cam
7L
Cam
Lam
Cam
Car
Can
CQy
Cav

LAm



[allaXell

3 . CaM 00065

_STAKTLNG ALHCHAR] INVENTURY FOR [Uae o AND R Cam 00066

3 P Cam 00087

) _1F(lu=1)20tueevivs2ode Cam 00068
2610 DU 2uld KBAElyivnbA —C—‘T‘_____og?“-

2012 BAT(ABAs[U) Edun(KBA,1D) A 00070

2014 Ral (RRAY TU) SAA(KHA, [U)

DU Ut~ KHAZ] yNKRA

6O Tu 205V
€62y Ibml=|U=1 Can 0007s
DU dulc KBAX] 9 vABA AM 000
€i2¢ HATIKHAIIU) =BAL (RDAyJUML) =BAU (KOAyJDML) *BAAIKEAS ID) Cam e
D0 QU224 KRAE] shRKA . T T%g%"l_
_ HAT(RmAsIU) =nAL(RRAYLDMLI) =RAD (RRAy [DM]) +RAA(KRA, [D) [ 18
2uLR4  COowIInuE Cam 00079
& B = i Cam 00080
. DETErMLINATIUN UF wRa ANU Cam 00081
C ALRCRAr | ASSIUNMENTS==BLUE aND KED Cam [TTL
C Cam 00083
2G5y COnlInuk . . CamM [TT1
IF (saltly IU) =vownAa) 2051209292052 Cam 00085
conl  AgunA3BAlLlLyLY) - Cam 00086
BAADZVLY Cam 00087 .
80 Ty 2ub3 ' _ Cawm [TT1L
c2yse ANURKAZUALRA ;‘" °°° r
BAASE BAliiylU)=UHQRA Cam 090%0
26537 1F (Rl (1 ID)=UNGRA) 2(054,205542055 ° Can 00091
2094 ARurRAsxAltlylu) . CAM 00092
T RAASaVLO Cam 00093
b U 2a%0 B —- B Cam 00094
2055  ARURREURGRA Can 00098
. HAASE Kalllyly)=URaKA 3 CaM 0900%
256 CONTINUE Cam 00097
20a0  CONTINUE o e Can 90098
1PU=1 Can 00099
AFCID WGE. ube) [epm2 - Can 00190
IF(1u «GEe Tulk3) IpU=J Cam 0ol0l
SUAnESUMK  =uel - O o Cam onlo2
T U0 20081  W5= 143 Cam 00403
BA()LyMS)=PROPOINMD, JPU) *BAAS . CaAM 00104
KA L1 9MS)EPROPR (M3 [PU) #KAAS Cam 00108
_BA(Z2eMS) 3 Hal(MSe)lyglbl) e CAM 001906
RA(CsMS) 3 WALIMS*],1D) Cam 00107
SUMAEIUHMBe RalysMS) - CAM 90106
' SUMKZOUMK?® RuileMS) Cam 00109
20nl  CONTIWUE R CaM [T 78X]
T HanASS EAASe>UNB Cam ooill
KANASE RAAS=3UMK - CaM 091l2
c ! S Cam 00113
C 3ukTle nAjEs FUR BLUE ANU RED . " CAM Qglie
e & gm 00118
IF(1U=I1DBIKC) ¢uB0,2U8592085 _ AM___ Qplle
264V COMILINUE AM [TV S AN
© o codl iv=sieg | N CaM 0giis
DO 2uel  ASsir3 Cam 00119
SORKH (1Y9115) 5 SURKKL(TY,MS) o Cam 0gled
2udl  CON) LnUE Cam oolel
BE KU CRSFRAC ] o 3 CAM 9gle2
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GO To 208Y Cam
2085 CONTINUE c:: ;3i§i
DO 2086 1Ymlsg B Cam v0l125
DO 2086 MSmle3 Cam 26
SORRBITYsMS) = SORRBZ(TVsMS] : [ 00127
2086  CONTINUVE Cam 0Qli2s
BFRACSBFRACZ KT TIVi
208Y CONTINUE Cam 0p13¢
TF (T0=TDRSRC) 2090,2095+,2095 Tanm 00131~
2090  CONTINUE Cam 0gld2
D0 2091 1TYalr2 - Tam 00133
DO 2091 MSmle] Cam volde
o SoR?R(TYoHS) = SORRRI(TYyMST ) m Can ™ 00138
091 CONTINUE Cam 09136
RFRACSRFRAC] N Tam 00137
80 TO 2100 Cam 00138
2095 CONTINUE o . T Caw 77 q01dv
DO 20¥6 TYm]sé Cam Vo140
D0 2096 MS=113 LR Cam  co1el
SORRR(TYyMS) = SORRR2(TYyMS) - Cam 0gle2
209€ CONTINUE TCam 00183
RFRACEBHFRAC2 e Cam 00) 44
C Cawv [TILY
[ Cam 00146
€ KIRCRAFT DESTRUCTION == AIK TO AIR INTERACTION Cam coler
c
< .
210V  CONTINUE -
4
C  SURTIES FUR BLUE AND RED .
¢ =
DO 2101  Tysi,s2
D0 2101 m3al»3 -
BS(!YIMS) = OA(TYyMS)®SORRB(TYIMS)

v & RA(TY M5T#® R YM5) T
BANF (TY4MD) mRANF (Ty MS)® 0,0 Cam 00158
F(SORRB{TY,M3) oL T. 1+0) BAN sMSImBATTY  MS) # (1 +=50RRB(TYIMNS)) CaM 00159
IF(SOMRR{TYIMD) oLT. 140) HANFITY,MS)uRA(TYoMS) ®(le=S0RRR{TYIMS)) Cam 00160

€10l CONTIWUE Cam goisl
B17S=  B8S{1,3) + BS(ey3) Cam gole2

BATSe BSTIv1) » OS(1+2) «BS(291) +» 8S5(2y2) Cau voléld
RITSsHS(193) * RS(243) Cam. 00164

RATS» RSTIy 1) *RSTT,2) *RS (2911 +RS (242} Cam 00165

c o Can [TIL])
[+ CHECKS Cam 00le?
c Cam 004068
18IRA=IBARI=y Can 00169
JF(RATS oli, 1o +ORs BJTS oLTe 1o ) IBIxAm] CaM 00170
IF(RITS «LT, I, sOR, BATS .LTs 1.} IBAKT=l Cam 00171

c o Cam 001t
c COMPUTING AVERAGE DETECTION PARAMETERS Cam 00473
c - CaM 00ile
€180  CONTINUE Cam 00175
IF(IBIRA +EQ. 1) G0 YO 2185 . s Cam 1e

00 2isl TY8 DINY3 Cam 00177

SUMB 0,0 Cam 0p)l8

DO 2182 TYR =1vé Can 00179

Do 2182 MSR =142 Cam 90180
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INUKE MSK* 2%(|YKae])

. SUME SUM+ oj CAM
218  CUNTINUE 10RALTY® [NOR) 22 ( TRy hSH) T CAn :gﬂ‘
VHIDRALTYB)®  3UM/NATS o oal
e1sl CONTINUE T - g“‘ 00184
IF( 1AA +tu, L} 0O U ¢ AN o0l H
DO 2183 YK=ie2 ML B San a0k
DO 2183 wMSKsie2 can o137
INOKa MSKe 2e(iYnoy) h Can 22158
SUME uel Can salde
00 2T8¢ TYHsl 2 - Can gahue
SUME SUM¢+ HADE » A i
28T (ORI DB1(INORYTYB) *B3 (TYH,3) . Can 90)d2
VRAUBL (INUK)® SUM/RIIS e Soild
2133 CONTINUE e — T ————— —— Ay 49“‘;——
2135 CONTINUE H L
IF (IsART +EQ. 1) B0 YO 2200 - T gan pihre
00 clge IYR  =lye 3 H
SUME Je0 : - S o010
pu vy TYs =i EAn 344
Do 2187  MSB il - o Se229
- égue- Ssuv 2% L1Yg=1) i g:: ::glg
Mz SUM* nivs Y .
S TRl UBA(TYR»INDB) *B3(TYB,MSB) E‘" 00203
VRIUBA(TYR) =SUM/BATS A 20202
2186 CUNTINUE i L
IF( 1AR wcu, 1) GO 70 2200 o s T
DO 2188  Iygmlez i HEH
00 2108 MSK=l,2 tAu aaais
INUt= MSBe 2%(iYBe]) S‘" 20248
SUME de0 o 1
00 2189 1YKk=i4é g:" ggg 2
SuMa SUM+ ALK YR)* o
B Y URT(INDHs TYR) #RS(TYR,y3) Can 00213
VBADKI (INUB) SSUM/RTTS o fogss
214¥  CONTINUE A HHH
2200 CONTINUE s gy
c CAM [T
o CTAOOSE UESIRED METHOD UF ATTRITION E:: 335 :
c STAIEMENT wumbERS IN 2200S FOR H C
E STATEMENT WUMBERS IN 23385 FSR §§2§Lo"§§138u c:: 3:5'
4
TR Ll CAM [TY1+
. R .« £ G0 TU 2300 t‘" :.2'3
C Bt UE InTERCEPTUR aY '
¢ [ TERCEPTURSy RED ATTACKER® g:n oo:u:
- . CaM [11
. TF(IEIRA «EQe L) GO 10 2249 CAN oogaz
¢ . _ CAM []]
¢ UE INTERCEPIUR> RILL KED ATTACKEKS CAM 00229
RATS1SHATS/XINBAA I ga23t
Do c¢z1v TYR xl4¢ Can HE
DU 221y MSR BIYY3 . e
o INDK= MSK+ 2#(TYRa]) i Ean R
PROU=L 0 o T
DU ¢22v TYB =lye ™ HH :
Xlm (le=(ls=vOIUKA(TYB))®#RATSL)/RATS] ::: T 7
X15=AMAXL(0,0y 1e=BIKRALTYHs INUR) ®X]) Ean g:: [}
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22y

PRODs PROD® KI59% (851 — —
CONT INUE [BSIGIYUS1Y) ZANBAA) Tan G039

. REKAA (TYR MSRT @RS (TYRs MSR) # (12 =PRoD Cam vpeso
2210 GONTINGE *FSRY < T1.=FROD) Cam  0oesl
C Canm voese
€ RED ATTACKENS KILL BLUE INTERCEP|ORS Cag vo2d3
¢ Can 00¢e4s

BITS18B]T5/XNOAA Cam 00248

i) 2230 TY8 T2 Canm 0gese
PROU=140 3 Cam voed?

DO P YR ®ly2 Can 0pess

Do 224y MSR =1,2 Cam 00249

INDR= MSRe 2%(TYH=]) gnu opggg
Almile=(le=VRAUBI(INUR) ) ®epniTS1)/B]TS -AM 00231
XISTANAXI (G401 I+=RAKBT (INDRITYE) 6X1) gan 00¢gs2
PRODEPROD® X158 *(RS (TYKyMSR) /XNBAA) Cau 00253

2240 CONTINUE gaw vgase
GSKAA(TYH93)® BS(TYB3) = Am 00e5%

2230 CONTINUE (17203) 2 t1e7PROD) - CAu vg256
60 10 2250 Gae 00257

39 RAKAA(I+1] SRARAA(],2) sRAKAATZs 1) RRAKAAT2+2]» e boedy
RSKARLL 17 9RSNAA (L3 5) sHOKAA(20]) nRERaA (Be3) o 040 o v0e3%
BSKAATI, 37 = BGSKAA(2s3) = 050 CLALA O Cam 00260
BAKAA(L43) wBARAA(2,3)20,0 Cau TFLY

2250 CONTINUE = —— : s voete
¢ Cam 00283

T~ RED INTERCEPTGRSs BLUE ATTACKERS : Cam 00264
¢ EAM 00265

T TTFUBART .EG. 1D G0 To 2299 P43
. 0 To 2299 QAn 00287
c RED INTERCEPTURS R U ; —== b 0peon
¢ ! S A ILL BLUE ATTACKERS Cam V0269

BATSINBATS/XNHAA e Sau 90270
o]} 226u TYB =l,¢ Cau 0ue?l
00 2260 MSH xls¢ T ) ’ Cam -oozre
INDBa mSBe 2#{TYge=)) : cax 0oel3
PROOR1 .0 — : 5 Cam pgels
00 2270 TYR =l G e
X1% (Le={ls=VRIDBA(TYR) ) ®*BATS1) /BATS o Tam T
X]5mARAXL (005 1eoRIKBA(TYRS [NDE)SR]) AR oLy
PROD ®PROU #AlS®#(RS(TYKR,3)/ANKAA) MR N =AM Z o
227%  CONTINUE ; Eg“ g°§z:
BSKAA(TYByMSD) BBS (TYBsMSB) #(J o= - - - >AM 00280
2260 CUNTINUE PHSBYS L grrReD: bl boedi
< - - B - _lc.Ay 00282
€ BLUE ATTACKEKS Kl [ 0083
g RiLL REU INTERCEPTUKS -  Cam_ _0geus
RITS12K1TS/XNHAA o 3°§EZ
00 2260 e ——— L9e22
PROU=1 0 TR hlve EAM 00287
DO 2290 FYBmis2 - — R e T QQeny
DO 2290 MbE=ly2 e 82;“9
INDBa MSBe 2¥(TYB=1) T B = C:: oog%%"
X1m(le=(le=VBADRI (INUB) ) #8RITS4) /RITS]
2;3;‘"3351°°“' 1o=BAKRT(INDBsTYH) #X1) o Ol '“"%fﬂ %%%%%
wt ALS*® (RS (TYByMSH) / KNRAA A
2290 CONTINUE ' : - | g.: 3323%‘
RSKAA(TYR3) =R (TYRy3) # (] ,=PROU) B Cam 0296
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228V CUNTINUE

23T et
a{l,1) =zndran - 3 N B
_ bBAKAal( SRAA(],2) = B¢
e gimsm L AU E RS HSRAA{2s]) = BSKAA (242 Can 00297
all,37 = RSKAA(2+3) BAKAA(2y]) (2+2) = 0.0 _Lam H
S R ) ® BAKAA(2:2) = 0:0 T
3 G0 TO 24y AA(213) = 040 2 Cam 20380
S conTinve i Caw 0030
= A
[ = [TE])
o SIS AT E —Eﬁ—“}tg_
[ ’ TTIUN FETHOU ATTACKERS ‘c__—olia—
E— EnbAGED € ATTACKERY Swoof L Can r]
‘C; . - GAGEU BY THEM AND THEN 0325 :I.E:Yszcsno‘n? SRV TF gn .:;“
€ slvt MIERCEFTUNRSs RED A1TACKERS Y (1.-ALPHA) OF InE TIME o :u:?
S 1 . Y 308
e CIFUIsIHA oERs 1) G0 10 2349 - ) 2:: :0100
C_ neD ATTACKEWS Kit T8 - Cam 0.11.
C TIACKERS IKILECEU] r _m__l:iﬂ
5ﬁg§l'ﬁ‘lélanun : g:“ 003
T L L]
_pu :Jlu Tyw  mlse Can 0324
DRz MSKe 2% (TYR=1) LT AN ®
— ngUI'PR0U2-1 o - - = - E‘" 00317
Alx (““ Tvys  she B ::: 00348
XIS'AM;xxtE-:Tl$NA(T'B'll’““‘gi)/RArs - - Can ::;t:
— ,:gu;AnAxl(o.o. 15_2{?“‘(TY8!1N9R).l1,] ) éan 00321
PROU;:?Q”-‘"‘S"(HSHVB 317 o 0322
371 0LZ=PROUZ®AC #% (RS (T 231/ XNBAR) e < 00323
R(SIOI\TLNUE Yue3)/XNBAA) C‘. 093ds
— KAA(TYKyMSH) SKS e AN [TEI B
(TYR [
2310 RSENG”VN'"S"’,lﬂa(TYK'"SR)'”""KODH A 09326
CONTINUE JMSR) ¥ (1.~PROD2) wAn 00327
[3 i p2) = Can 09328
c 2 ;
L B . — CAM
Ec Lut INTERCEPTURS KILLED Can ::: :
DENUME BS(1,31® Cam 903
VO [DKA ¢ 0331
N S e O T v AM 003
3) #vBIDRA +3)SVBIURA(Z 4 2
BPENG(Q.(BS(" (1)) /UENOM ] LAm 00333
e v3) e o= g
Dy 233y VB:g“nzn/omo, xA 9033
SUM= U.0 B sleg ::" [1})
Dy a3zl ) AN 00336
b 2331 USRS oy 00337
sszR;UMSHO 28 (TYR=1) d £1 3 CAM :.’ [ ]
=SUMe K 1 = 3
- (1""“'-"""(?52‘::;;“'"5“’ SRAKBL (INORsTYB) ® Cau i
2324 CONTINUE _ ~ ~ DU BPENG (TYH) ¢ E 003%)
BSKAA(TYE AN 0034
232y commue's)“w T Chn o g
G0 TU 2350 '_u___u_gj‘m
234Y RAKAA(L Can 00338
ns.m.({H,:gg::‘“'2)'““4(2.“.““ i Can 9346
S | HSKAA L3 A(1,2) sRSKAA(29 1) Ai292) =060 Tam 00387
5 +3) = DSKRAA(293) = i sRSKAA(292) = 0,0 CAN
23 AKAB(1s3) =OARAA(2+3 0.0 - . 903ds
= 5u  CONTINUE AKAR(293)m040 ::: 003?9
- 7 09380
C  WED INTERCE =AM 0
— CEPTOKY C 0331
da » BLUE ATTACKERS ::" 00352
!"‘ 00353
LL] 00354
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_

IF (18AR] EQ. 1) 60 10 2399

[
g BLUE ATTACKERS KILLEU
BATS1mBATS/ANKAA
0o 2360 TYe =l,2
00 2360 MSB =ly¢
TNUE& MSB+ 2%(TYB=1) :
PROD)1=PROU2m140
DO 23861 TYR 142
X1m (le=(le=VKIDBA(TYR))#e8ATSi)/BATS)
XTESARAXTT0,0s T+=RIKBATYYRs INUB) #x})
X2 BAMAX1(0,0¢ lewx])
PRODISPRODI®XTS®¥ (g TTYR,3) /xNRAA)
PROD28PROU2#X2 %% (RS {TYR,3) /XNRAA)
2361 CONTINUE S =
HSKAA (TYByMSd) 8BS (TYH4MSB) ®{14=PROD})
BSENG(TYByMSH) =BS5S (TYByM3B) # (1.«PROD2)
2360 CONTINUE -
¢ _—
¢ RED INIERCEPTORS KILLE
¢ ILLED
DENOM® RS{1,3)*VHIDBA(1) +RS12¢3} *VR]DBA(2)
RPENG{1)®(RS(193)®yRIDBA (1)) /DENOM
RPENG(2)® (RS (2+3) ®VRIDUA (2) ) /DENOM
Do 237Tu TYR a2
SUMR 040
Do 2371 TYs LINY-
Do 2371 MSB 21,2
INDB= MSBe 2#%(TYB-1)
SUMBSUMe BSENG(TYB,MSB) *BAKRI (INDByTYR) *RPENG(TYR) ®
T (1s=bALPRA(TTByNSB) } s T )
2371 CONTINUE
RSKAATTYR3)= SUM T
2370 CONTINUE
GO 10 2400
2399 HSKAALlyl) mBIKAA(]142) = BSKAA(2+]) ® BSKAA(2+2) 8 0+0
BAKAATT, 17 =BAKAR (142} ® BAKAA(2s1) = BAKAK(2:2) = 000
RSKAA(1,3) = KSKAA(2+3) = 0.0 )
THAKAATT 37 = RAKAA(293) = 0.0
2400  CONTINUE 2
c
[4 FIRST REVISED AITACK~- SUMTRACT UUT AJRCRAFT [0SSES
C IN AIR 7O ATR INTERACTION
c
C COMPUTE AND SUBTRACT OUT SORTIE® LOST
IF(TAA) 2401+240192403
2401 DO 2402 TY=mlseZ _
DO 2402 ™S=lrd
BS(TYIMS)® BS(TYIMS)=BSKAA(TYyMS)
RS (TyoMs) = RS (TYoMs)-RSKAA(TY I MS)
2402 CONTINUE o
GO TO 2407
2403 CONTINUE _

DO 2405 TY=ir2

BS(TY»3)mES(TY93) =BSKAA(TY,s3)
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Cam

Cam
Cam

Cam

0035%
00356
00357
0035
00359
00400
00361
00362
00383
0gJoe
03658
00366
00367
00J¢8
00369
00370
00371
00372
[TRRE]
0037e
003ls
003le
00377
00378
00379
00340
00381
0g382
00383
00384
00385
00386
00387
00388
00389
0gavo
00391
00392
00393
0039¢
00395
00396
00397
60398
00399
00400
00401
V040
00403
00404
00405
[TT]
00607
00408
00409
0pelo
0pell
o0gel2



HS(TY3)mHS(1Y93) =RSKAA(TY,3)
BSFH(TY,3)=ROFu(TY,3)20.0
DO 24US MS=lr¢

BSFBITY M) = (1o aBALPHA(TYMS) ) ® (BSENG(TYIND) <USKAALTY 1 uS))
HSFB (1Y yMO) = (1e=RALPHALTY M3)) % (RSENG (TYsmD) cRSKAA(TY 48
BS(TYIMS)IBES (| YsMS) =BSKAA(TYIMI) =BSFB(TYIMD)
KRS (TYIMS) SRS (1Y)MS) =HSKAA(TY M3} =RSFE(TYINd)

§4n§ CONTINVE

2407

00 0

CONTINUE

CONVERT SOKRTIES LOST TU AIRCRAFT LOST
FIND REMAINLG NUMBER UF AIRCHALY

DO 2410 iY=lre

00 24T0 MS=led

SREmAMAXL (1,usSORRB (TYsMS) )
SRRs AMARI (1.vsSORRRITYINS))
BAFB (1Y M3)=B3td (TY,MS) /SRB
RAFB (1Y, M5) =r5FB(Ty,M5) /SRR
BAKAATTY»MS) SBSKAA (TY s MS) /SKY
RAKAA(TY MS) =nSKAA(TYyMS) /SRR

BACTYIMS) SHA (1Y oMS) ~BANF (TY s MS) =BAFB(TY 1 MS) aBAKAA(TY IMS)

TRA(TYsMS) =HA (TY MS) =RANF (TY1MST=RAFB(TY MSI<RAKAA(TYIMS)

2410  CONTINUE

2]

000

LY

4

N
te

[3Xzl s Ral s R ellaRaliaXal

4

D0 2415 Y=l
BSL(TYe3)=RSLITYs3)m Qo0
DO 2416 mMSalse
BSLUTYsMS)® ROAMLB(TYyMS) #pSLTYyMS)
RSL(TYsMS) = b:Antn(Tv.n§)ons(j].us,
CONTINUE )

CONTINUE

0O 2420 (Y=mlsg .

00 2420 moS=le3
SREmAMAXL (1, usSORRB(TY4MS))
SRR®AMAXI (1,09 50RAR(TY1MS))

BAL (TYsMS) = u5L (TY.MS)/SRB
TRAL(TTsMST® ROL(TY,M5) /SRR
BS{TYsMS) ZuS (1T 9MS) =BSL(TY MS)
BA(TYsMS)SBA (1Y 9MS) =BAL(TYsNS)
KS(TYIMS) ZHS (1Y 94MS) =KSL(TYsMS)
TRA(TY 1MS) =RA (1Y 4MS) =RAL (TY s MS)
_CONTINVE

AIRCRAFT DESTRUCTION--AIRBASE AITACK

BLUE ALRBASDES

COMPUTE NUMBER UF BLUE AIRCRAFT VULNERABLE TU ABA BY RED

T YSAELSSHELB (1U)
_ IF(SAELB(LU) +LTe ),) USHELE=Qe

LUE AND KEU SAM> AND SECOND REVIDEU ATTACK
In

D ANU SUBTRAL| OUT SORTIES AND ATRCRAFT KILLED BY SAMS

83

Cam [ %
Cam 00e
CaM 00462
Cam [TTT ]
__Cam  00eés
Cam 00465
Cam [TL1 .
CAM 004607
CaM 00468
CAM 00489
CAM 00470




BAVUL (1) = BAnas

DO 2501

MSmlvd

2501

BAYUL (])
CONTINVE

-bAvutTT).aAtl.ns).uuNﬁ(x.qs).uAFetl.nS)

DO 2504

MSaKHA=]

KBA=Cy 4

2502

aAvuL(KaA)-aAtéiﬁg).uAFu(z.MS)'uANF(Z.HS)

CONTINUVE

ABURASEAMIN] (ABQRA,BSHEL)
HBSHEL 1= BSHEL=ABWRAS

ABQRANEABURA=ABGRAS
BAVUL T=BAVUL (1) 20AVUL (2) +BAVUL (3) eBAVUL (4)

BSHEL1mAMIN] (B5SHEL) yBAVULT)
IF (BAVULT +Eus 0e0) GO TQ 2905

00 2504

RUA®L yNKBA

250%
2505

BPOPS (KBA) = UINEL]® (BAVUL (KBA)/BAVULT)

CONTINUE
CONTINUE

DO 2508

KBAs]yNKBA

BPOPNS (KBA) miur KAC® (BAVUL (KBA) =BPUPS (KBA) )

25086

BPOPS (RBAJ sBFRACFRPOPS (KBA)

CONTINUE

BPUPS (1) ®BPOPS 1T +ABURAS
BPOPNS (1) 2BPUPNS (1) s ABQRAN

BYOTSSBTOTNSwU. 0

DQ 25u7

KBa=iyé

bTOTS® BTUTS+BPOPS (kBa)
BTOTNS=BTUINS+BPOPNS (KBA)

2507

CONTINUE

BTOT=8TOTS+BTUTANS

¢
g KED ATTACKENS-=COMPUTE NUMBER UF KED ATTACK FASSES

Do 2509

TYR=ly2

2509

FRABA (TYR)® R (TYR,2) #RPASS (TYK)

CONTINVE

KATPaPRABA (1) *PRABA (2)

CHECKS

IF(RATP LT, leu oORe BTOT oLTs 1,0) GO TU 2598

O 00 ieXelle]

AVERAGE RED EFFECTIVENESS PARAMETERS

( RUSST]) *PRABA (1) + RDBS(2) *PRABA (2) ) /RATP
( HRBS (1) #PRABA (1) + RKBS(2) #PRABA (2)) /RATP

(RDBNST]) *PRAGA (17 +ROBNS (2) #PRABA(2) 1 /RATP
{RRONS 1) *PRABA (1) +RAGNS (2) #PRABA (2) ) /RATP

USING APFROPHIAIE HED alTACK MODEs COMPUTE NUMBER OF BLUE AJRCRAFT

VRDBS =
VRKBES =
VRDENS =
VRKENS =

c

£

C KILLED

(o

2510 CONTIME  ~
TERMS1=g,y

GO TO (2510+25¢09253092540)s IRADA

1F (BSHEY

oNEe Ue0) TERMOL=

VRKBS* (la=11,=VRDES)*® (HSHEL/XNBAB) )/ (BSHEL/ANBAB)

XS2AMAX] (0aQr Jo=TERMS]I®*({],=VHUBNS)#® (BTOTNS/XNBAB) )
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Can
Caw
Cav
Caw
Cau
Can
CAu
Cau
Cam
Cam
Cam
Caw
Can
Cam
Can
@An
Cam
Caw
Cam
CA-
Cam
Caw
CAM
Can
Can
Cau
Can
Cam
CAn
Can
Cam
Caw
Cau
Cam
Cam
Cam
Cam
Cawm
Cam
Cam
Cam
Cam
Cam
CAMm
Can
Cam
Cam
Cam
Cam
CamM
Cam
Cam
Cam
CAM
Cam
Cam
Cam
Lan

uoell
uoele
vye?)
0pala
opel>
0oele
voe??
0Qelu
voaly
0Qew0
00eul
Qpen2
00e8)
0pens
00euS
VQebd
0QaN7
0gend
vosby
0oV
00491
0pev2
voed)
voeve
00695
Uoe9e
00e97
00698
UoedY
00500
00501
0050¢
00503
gyo0e
003505
0Qs06
0yse7
00504
00509
ugslo
0g>ll
0psl2
00513
ugble
00515
0gole
00517
0gole
vosl9
0gseu
oysel
oysee
00523
00524
v05¢e5
_Qpsee
00527
__Qps2e



TEHMSER [om  ANS® (LATP/ANBAY)

BARSESTOTS*TERMSE . CCZ:: :8:5:
BSHELA (IL) 2F oSR®0SHEL® TERMSZ Cam 00531
TERMALS | ou Cam 00532
IF(BTOTNS .GE« lug) TERMNIE Cam 00533
VRAONI® (le={)e=VNDRLS ) &R (TUTN/ANSAS) ) /AMIN] (BPANK 40 TOTNS/XNEAB) Cam 0053e
ANSZ aAmaxli0e.vs l.=TERMN]) Cam 00538
i TERMNEZ Lo~ ARD®s (RATP/XNBAB) Caw 09836
BAKNS® BTUTNS® TErMng Caw 00837
o G0 T0 260v Cam 0p9)e
2520 CONTInUE 4 4
2 An 00539
=l IF(8TUTS oLTe LeU)  GU TO 2524 Caw 09540
IF (BTUTNSeLTe lau) GO TO 252¢ Cam 009é1 |
CSUSYOHEL/ ANDAE Caw 09982
CNC= BTOINS/ANDAY Caw 00563
csi= 1.-(vuxu:/cso)-(1.-(1.-vuuus)oocs0) Cau 0094e
(Sl= aMaxl(0susCS1) Cau 00549
CS3CS1®# (RATH/ ANDAF) Cam 0p94e
CN1& dow (VRKDIS/AMINL (BFARKSCND) ) 8 (1oe{]o=YRDBNS) ®oCNO) Cam 00847
CN1= AMAAL(Qeus CND) Can 0054
CNELNL*® (KLTEZ XANDAR) Cam 00949
IFL €5 MEs ve0) 60 TO 2523 Cam 90990
us .0001 Cam cosdi
60 to 2ses Cap 00982
2523 IF(CN «NEW 0sU) GO 10 2524 Can 00953
Uz W99y Can 0059%e
60 TU 2525 Cam 00958
2524  CLOWTINUE Cam 0935e
T T C1aBTUTNSFUN*ALUG (CND / (BTOTS®ALUG (CS)) Tan 00837
QOEALUG (C1) / (ALUG(CS) +ALOG(ENT ) Canu 09338
- U= uo Cam 00539
IF(Wy oLbs 04U) U=z (o0 Cam 09960
- IF L0 «GEs 14v) uz 140 Cam oosel
2525 COMTINUE 4 ) Cam 00962
’ €S2z l.=(Coweu Cam 00983
BAKSE3TOT>*Cde ~ Cam  gps6e
- TBSHELR(JU) =FoSK*OSHEL*CS2 Cam 00565
BARNSZHTUINS® (1o=CN*® (1,-Q)) . Y ) Cav__ 0096¢
T 60 10 26l Cam 00587
2521 BAKRS=sSHELR(1UIE0,Q CAM_ Qo%68
CNl= 1.-(vRKuna/AMml(uPARmCNo))ﬂl.-(l.-vnosNS)"cno) Cam 00569
CN1= AMARL(Qsvy CNY) 5 i s Lam g8t
o CNSCNL*% (RATP/ANBAH) CaAM 00571
N BAKNSBBTUINS® (1o=CN) . . — %Ah_m;s_
6o To 260v Am 005
2522  BARNSE Qo0 _ _ CanM 00574
T CSIE Le=(VRKES/C50) % (1. (1.~VHUBS)*#(50) Cam 0057S
CS1= MMAX1Daus(3]) . Cam _ 0gSle
- CS=CSiwe (RATP/ANBAR) Tam 00ST7
BAKS=0TOTa® (1a=C3) . = -%‘L—Wim——“
BSHELA (1U) = FOSR®BSHEL®(1.=C5) Cam 005
60 Ty 26bv , - CAM 00580
2530 CONTIWUE Cam 005‘1
| 1=pTUINS+pSHEL - Can 00582
- TERMT A (VHUDS*OSHEL +VROBNS#BTOTNS) /T Cam 00583
TERM2E (1a=(1o~TEKM]) %® (T/XNBAB)) ZAMIN] (BPAKKs (T/XNHAD) ) Cam 00584
- AS= AMAX1(U,09 1s=VRKBS*TERMZ) Cam 00588
ANSE AMAXL (0eus 1,=VRKENS#TEARME) - Cam 00506

85



TERMSE | = ASe® (RATP/ANEAS)

TERMNSB]L, = aAnvbee
BAKSe BT0TSalpans 1P/ ANYAD)
BSHELR(JU)s Foskeggne|e
bAnNs-'EYGYES‘TEiﬂzs'L =
GO TOo 260v
ONTTIRUE —
84AN-(84AN1.P§ABA||)'5.AN20P~A5A(2))/nArP
. ®PHABA{]) oBaas20PRADA (2)) /RATP
H‘NS-(BQNSIOVﬁlbl(])‘BANSZOPNADA(z))/2"9
4SNaTBASRI®PRAGA (1) s8aSN2OPRADA (2] ) 7RATP
X&N® (], ,=BeAL)®BaAN/BeB
X&43Nm (], =B6ALTOEAASe845N/Hat
XANSE (] ,=04AL) *HOANSDANS /54D
X45a (T, -BeALT¥B4AE /648
XAN® AMINL(]leUpx&N )

X&4SNSAMINT (1. Vs RSN}
X&NSmAMINL (1.ugX4NS)

K4S =AMINI (1, Usres )

X4N BAMAXLI(QeusXaN )

XANSEAMAXT (0. v o X4NS)
X4SNBAMARL (0oUsX4SN)

X4S =AMAXL(Q.UsX4S )
AlN® l.oBOAL'DQANORATP/(BQB'XNDA&)

A2N®  (B4AL*RATP/ (BAB*XNUAB) ) ® (BAASeLaSNY
AQHB= KATP/XNBAD { Chl P!

Ad® (le=X4N)®®o08
A4m{(le=X4SN)/ (LemxaN))*eapb

AlSs B4AL#O4ANIRATP#BANS/ (Ba0®ANBAB) ¢},
A25% (B4AL®RATY/ (S4R®XNDAB) ) ®(BIAS=B4ANPHANY)

A2=AZSeAZN
ASE (] e~x4nNS)®®a0b

Abs (T1,=XaS)7(T+=x4NS) I ##A0B
IF(BTOTS oLTe +000]) w0 TO 2548

IFTBTUTNS LTy U001 ) GO JO 2549
X0=F14(04) 3

X1sF14(1a7
IF(X0 oGEs 0o oAND. Al oGEs Us) GO 10 254Y

25414

IF(A0 oLEs 0o «AND, X1 oLE. Os) GO TO 2545
CONTINVE -

4
(4

USE NEwTON> Me inOU

Q0= .5

2542

NTN=(
W1smWo=Fl4(Wu)/F24(Q0)

IF (ABS(0l=u0) LT. EFS4) GO TU 2543
JFINTN L00s 1UU) STUP 445

wo =@l
NTNS NTNel

2543

GO TQ 254¢
0= Ql

TEHMSE AlSeAZO#(=AS#ALSeg
TERMNOBALN ¢ACN#UAZRAS®SQ

TERMSSAMINI (1aus TERMS)
BAKSE BTQ(S#TEKMS

BSPELR (IUJ =  FoSK#BSHEL®TERMS
BAKNSE TUTNS#AMING (1,09 TERMNS)
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Caw
Cas
CAw
Caw
Caw
CAw
Caw
Caw
Caw
Cau
Cav
(Au
Caw
Caw
cl'
Caw
Can
Cav
Cau
Cav
Can
Caw
Caw
Cau
Lau
Car
Caw
Cam
Can
Cam
Cav
Lam
Cau
Lam
Cau
Cam
Cau
Cau
Can
Cam
Cam
Cau
Cam
Cam
Can
Can
Cam
Cam
Cam
Can
Cam
Cam
Cam
Cam
Can
Cam
Cam

Lav

o087
voole
[ 1LY 1]
005%
00991
voove
00359)
00aVve
00598
0oa9e
vos9?
voshe
voy99
viedd
ool
voelbe
VYoo
viele
duody
Loeoe
vueo?
Ogede
0000y
0colv
vooll
vyele
voelld
[I12X]
0gel®
00sle
uvgel?
0coly
voole
voo20
Vool
voed?2
Vool
vgels
00025
(T IT4]
ugoe?
0Qoc8
vyody
vpodu
[TTED
vQede
00633
Voo
Ugodn
voode
00037
[T TEL]
vpo39
Ogosy
Gooel
UQoe2
voods
Gpoes



G0 To 260y -

Cam nnnﬁ
€549  CunIInuE B Cam

¢ T Cam (1T T

€ USE UNLY ANTI=NONSHELTEKED=ALRCRAFT MUNITIUNS c.q [Tl

c Ca 00649

s JERMSE B4al#n4ANYRATF¥HONS/ (D4B®ANBAD) *1e=(],~XeNS) #% (RATP/XNBAB) CAM 00650

TERMSE AMIW1 (Lous TERMS) Cam 00651

{ERMIIZBAAL*#ISANRRATH/ (S6B¥ANDAB) +1o=(1a=A4n) " (RATP/XNBAB) Caw 00652

BAKS=BTOTI*TerMS CAM 00653

. _BSHELM(JU)= roSK®BSHEL®TERMS : - B Cam 00054

BAKNSBBTOTNS®nMIN] (1ol TERMNS) CamM 00658

60 _TO 260y o - CAM 00656

2549  CONTINUE Cam 00657

C o ) , Cam 09658
4 USE ONLY  wiNTI=SRELTFR MUNTTIONS Cam 00659

c Cam 00660

T TERMSS  (B4ALIWoAAS*RATR/ (B4B¥ANBARY ¢ 1,= (I, =X43)¥% (RATp/XNEAB) Can 00661

TErmosAMIn] (Leus TERMS) CAM 00662

1ERMNsauallﬁﬂbuaﬁﬂATP'GQSN/(UQE‘XNBAH)’1.-(1 =X4SN)*e (RATP/XNBAB) CAM 00663

__BAKS=oTQlo*TerMS E o Cam 00664

BSHELR (JU) SFooK®OSHEL® TERMS Cam 00665

_ BAKNSEBTUINS*AMINL (1400 TERMNS) . _ Cam 00666

GO0 T0 260u Cam 00667

2590 CONTINUE L ~ . Cam 0g668

BAKS=DAKNS2RINELK(T0) 20 Cam 00669

_2b0b  CONTINVE . - CAM 00670

C Cam 00671

C___HED ALRGBMSES ) . 4 2

C Cam 00673

(o B Cam 006te

C CUMPUTE wuMHER OF HEU ALRCRAFT VULNEKARLE TO AGA BY BLUE CamM 00615

€ IF In3SH=ly DU wWOT SHELTER REV 59 ABA AIRCRAFT N CAM 006 g

Cam 006

HSPHEL®SHELH (4W) - B - Cam ooe?s

IF(SAELR (LD} oLTs 1.0 RSHEL®G. Cam 00619

RAVUL (1) = HANAS - ) N Cam 00680

U0 26Ul MS=1+3 Cam 00681

HAVUL (1) #RaVUL (1) ¢RA (1 4MS) *RANF (1 4MS) +RAFB (] 4+MS) Cam 00682

2601 CONTINUE Cam 00683

D0 2602 NHA=C14 i o Cam 00684

MSEKRA=] — i CAM 00685

HAVUL (KRA) =RA(LIMS) +HAFB (29MS) *RANF (24MS) Cam 00686

26,€ CONTINUE CaM 00687

ARGRAIZAMLIN] (AKUNA (RSHEL) CamM 00688

T RSHELL=RSREL-ARURAS Cam 00689

ARURANZARURA =AKWRAS ) o Cam 00690

AS= I=1K35n Cam 00691

HAVUL 1 ZRAVUL (1) % RAVUL (2) ¢RAYUL (3) #XS ¢ RAVUL (4} o CAM 0692

N RSMELL=aMINT (KSRELT s RAVULT) Cam 00693

AF(RAVULT WEwe Usg) GO TO 2605 CAM 00694

DO 26u4 RKRAZLyNKRA Cam 00695

. RPUPSIKRA)= HonELle (raVU| (KRA)/RAYYLT) - Cam 00696

26y% CONTINUE CAm 00697

_RPUPSI3)®  XS*RPUPS(3) = CAM 00698

2605  CONTINUE Cam 00699

U0 2bUb  RKAZisNKRA Cam 00760

KPUPNS (KKA) =RF HAC® (KAVUL (KRA) =RPUPS (KRA) ) CAM 00701

_KPUPS (KHA? SRFRAC*RPOPS (KRA) Cam 00702
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2600 CONTINUE Cam 00703
RPOPS{1)®HPOPY (1) s ARWRAD Cam 00704
RPOPNS (17 ®RPUPNS (1) s ARWHAN - T Cam 00705
RTOTSERTOINSSUG Cam 00706
D0 2607 RAA=Is4 . B — Cam Q70T
RTOTS® RTUTS+rPOPS (KRA) Cam 0y 708
RTOTNS®RTUTNS *RPUPNS (KRA) - 3 Cam 00709
2607  CONTINUE . Cam 00710
RTOTaRTOTS+RTUTNG e Cam 00711
C b e ~_Cam 00712
4 BLUE ATTACKERS==COMPUTE NUMBER OF BLUE ATTACK PASSES Cam 00713
c - Cam 00714
DO 26u9 1YB=1,2 Cam 00715
PBASA(TYH)w d5(TYB,2) *BPASS(TYD) . . Cam 00716
2609 CONTINUE ’ Tam™ 0o717
BATPaFBABA (1) *PbABA(2) o Cam  0p7l8
C Cam 00719
c CHECKS o N B - Cam 00120
T Tam so7el
IF(BAIP oLTs Lol eORe RTQT oLTa 140} 6O TU 2698 _ Cam 0p722
C B Cam 00723
[+ AVERAGE BLUE EFFECTIVENESS PAKAMEFERS Cam 0p724
o Tam 00725
VBDRS = ( ouUKS(])*PBAGA(1)s BDRS(2)#PBABA(2)) /BATP Cam  0oles
VBKRS »  ( oRRS({1)#PBABA (1) + BKRS(2)#PBABA(2)) /8ATP Cam voTaT
VBOHNY = (HUKNS (1) *PBACA (1) +BURNS (2) »PBABA (2) ) /BATP _Cam 00728
YBKRNS = (BRRNS (1) *PBABA (1) *BRRNS (2) #PBABA (2) ) /BATP Cam 00729
¢ S _ Cam 00730
€ USING APPROPRTIATE BLUE ATTAalK MODEs COMPUTE NUMBER OF REU AJRCRAFT Cam 00731
c KILLED . _Cam 00732
c Cawm 00733
GO TO {261Us20€Ur263012640)y 1BABA Cam 00734
2610 CONTINUE Cam 00735
TERMS1mQ40 ; m il Cam 00736
IF(RSMEL oNEe Uo0) TERMSI= Cam 001737
1 VBKRS® (le=tle=vBDRS)#* (RSHEL/XNRAB) )/ (RSHEL/XNRAY) _ Cam 00738
ASEAMAXT (UsQr Lo=TERMS1®(]1,=VBURNS) #® (KTOTNS/XNRAB) ) Cam 00739
TENMSC® le=  AS®® (GATP/XNRAB) CaM 00740
RAKSERTOTS#TERMSZ Cam 00741
RSHELK (I0) mFROK*KSHEL#TERMS2 - Cam 00742
TERMNI=Qev Cam 00743
IF(RTUTNS oGEe 1,n) TERMNI=® el - CamM 00744

KRN «=(I+=VBDRNS) #¥ (R S/XNRABY Y /AMINT (RPARKyRTOTNS/XNRAB) Cam oo’
XNS= AMARL (QeVy loe=TERMN]} Cam 00746
T TERMNZS  1e= ANS##(BATP/XNRAB] N CTam 00747
RAKNS® RTUTNS*TERMNZ CaM 00748
GO 1O 270U . Cam 007%9
262V CONTINUE ~ Cam 00750
TFIRTUTS «LT. [.0) GO TO 2621 Cam 00751
IF(RTUTNSeLT. 1+0) GO TO 262¢ - Cam_ 00752
CS0=RONEL/XNRAD Ol AM G753
CNO® RTQTNS/XNKAY CAaM 0054
“CSTa T, =TvBkR57CS0) e (1, = (1.=VBURS) ##(S0) Cam 00755
CSls AMAAL (04VsCS1) B Can 00756
CS=CS1%a(pATP/ANKAB) Cam 00757
CNL1® o= (VEBKRINS/AMIN] (HPARKICNG) }®()1e=(1e=YRORNS) *#CNQ) Cam vg758
CN1x AMAX1(0.Vs CN)) Cam 60759
CNECNLI®® (BATP/ ANKAR) Cam 00760
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TF({ CS> NEs uel) GU TO 2623 T Cam 00761
us .uull > CaM 09782
- TG0 T 2625 Cam 00783
26239  IF(Uiv enNbe Gev) GO TO 2624 Cam 00764
Uz L9999 T CAM 00788
60 To 2625 Cam 00766
262% CONTINUE = Cam 00787
Cl=RTUTNS*CN®*ALOG (CN) / (RTOTS*ALUG(CS)) B Cam 00768
W0=ALUG(CL) /{ALUG(CSI +ALOG(CNY) T Cam 00789
b= we s - Cam 00770
TF(UR oLEe 0sV) Uz el Cam [TXA4)
_ IF(du «GEs 1ev) Wm 1.0 o Cam 0Q772
2622  CONITINUE Cam 00773
(S22 Le=Cotey o o CaMm 00774
TRARSERTOTO#*Coe Cam 00778
 RSHELA{ID)EFK3A®KSHEL#CH? o Cam 0p7te
RARNSERTUTNS* (1e=CN*# (1, =Q)) Cam 00717
GO 1y 2TVb . - Cam 0g718
2621 RARSERSHELR(LUI®BU40 Cam 00779
_CN1= l,=(VBKRNS/AMINY (KPARKICNU} ) #(le=(1,=VBORNS) ##CNO) CaM 00780
T Cnlm AMAXL(0.us CNY) Cam 00781
CNECNL®® (BATH/ANRAR) o AM 0p782
RARNNSERTUINS® (L o=CN) CAM 00783
GO 10 2Tuv . = Canm 00784
2622 RARNSE (o Cam 00785
CSi= Llem(/BKRS/CSO)#(le=(1.=VHURS)®4CS0) a CamM 00786
“CSls AMAKL(0eveCST) CAM 00787
CS=CSi%e (WATH/ANHAK) o CAM 00788
T RAKS=ERTOTS#*([e=CS) Cam 00789
HSPHELA (D)= FROK®AGHEL®(1,=CS) Cam 00799
GO TU 27uv Cam 00791
263V CONTINUE - || o Cam 09792
T T T 1=RTUTINSeRSHEL Can 00793
TERML® (VHURS®HOHEL + VBDRNS#RTOTHNS) /T Cam 00794
- TERM2® (Le=(Ls=ERM] ) ** (T/XNRAB} ) /AMIN] (RPARK) (T/XNRAB)) Cam 00795
XS2 AMAX1LULUY 1e=VBRRS*TERMZ) Cam 007%
ANSZ mMARL(0evy lo=VEBKRNS®TERMZ) CaM 00797
TERHMS =1 = AD **(RATP/ANRAB) Cam 0g738
B TERMNSS1e = ANS*¥ (HATP/ANRAB) Cam 00799
KARS® RTOIS#TERMS _ CAM 00800
RGHELN ([D7 = FRSK¥RSHEL*TERMS Cam 00801
KAKNSE RTJTINS® {ERMNS L o Cam 00802
GO Tu 2700 Cawm 00803
264U CONTINUE Cam 00804
R4ANE (RGAN]#POABA (1) *RGANZ*PBADA(2) ) /BATP Cam 00808
R4ASE (R4AS]#PBABA (]) *REAS2#PBABA(2)) /BATP CAM 00896
R4NG= (RGNS L#POABA (1) *R4nNS2%PBABA (2)) /BATP CAM 00807
HaSva (K4SN1#POABA (1) *RESN2#PYABA(2) ) /BATP Cam 90808
TR4nm (1,=RAL) ®RAAN/K4B CAM 00809
AeSNZ L] ,=HaaL) #*HAAS#RASN /Rt o AM 008
T K4NSE (1, mRaAL) PHOAN®RAND/R4D CaM 008
 X45%(1e~R4AL) *REAS/R4H o o AM 00817
T X4n= AMINL(1.U9K4N ) Cam 00812
X4ONZAMINL {1eusX4SN) - AM 0g8ilé
XanNS=AMINL (1ev s X4NS) CaM 00815
X45 =AMINL(1.U9X4S ) - Cam ggele
T x4N 3 AMAAL(UeUY X4N ) CaM 00817
K4NS 3 AMAX] (UeUr X4NS ) o 7Y 00818
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X4SN ® AMAXR](ve0s x45N )
X6S B AMAX](UeQr X4S )

AINS 1o oR4AL®HGANSHATP/ (R4AB®XNRAG)
AZN® (RGAL®BAIP/ (RAB*XNHAB) ) * (R4ASHR4SNHEAN)

AO0B= oATP/XANHAY
A3® (Le=R4N)**A00

Abm((1e=X4SN)/ (LlemK&iN) ) *RAQD -
ALlSE RYAL#H4AN®EATP#R4NS/ (HeO®XNRAD) *1 0

.
A25 = (RAALPBATP/(H4R®ANRAB) ) * (R4A5-RAANFREND)
A2uA25en2N

ASE (] e=X&NS) *¥a00 -
68 ({1,=445)/ (1s=x4NS))#2A0D

TFIRTOTS +LT. +0001) G0 TU 2848
IF(RTUTNS oLTs #0001 ) GO 10 2649

XoaF14(0e)
X1zFla(la)

TIF(X0 «GEs O+ ¢AND, K1 +GE. Ue) GO TD 2649
IF(K0 oLEe O« oAND, A1 oLEs 0s) GO 1O 2648

2641

CONTINVE

c
C
[

USE NEWTONS METHOU

uos .S
NTN=Y

Z64¢

Glau0=F 14 (Wu) /F24(QO)
1F (ABS(Q1=u0) oLTs EPS4) GO T 2643

IF(NTN ,Gle lUu) STOP 446
wp =yl

NTN® NTN4L
GO To 2642

2643

Q= Ql
TERMSE ALJ+ALO*U=AGRAHERG

TERMNSSAIN +ACN®WLA3®AGSEQ
TERMS=AMIN] (ISUQTERMS)

RAKSa RTOTS#TERNS
RSHELA(IU)® FROK®*RSHEL®TERMS

RAKNSaRTOTNS®AMINT (1409 TERMNS)
GO To 270V

7648

CONTINUE

c
C
¢

USE ONLY  ANTI=NONSHELTERED=AIRCRAFT MUNTITTUNS

TERMSE RAAL®H4ANTBATP®R4NS/ (RAB¥ANRAL) *1e= (1, =RXaNS) #® (BATP/ANRAH)

TERMS® AMIN] (L0 TERMS)

TERMNSERGAL®HAANFBATP/ (H4B#XNRAD) +1e={1e=AAN) ®#(BATF/XNRAB)

RAKS® RTOIS#TERMY

RSHELR (D) ® FROK®RSHEL*TERMS
RAKNSBRTOINS#AMINE (1409 TERMNS)

2649

GO To 270v
CONT INVE

USE ONLY ANTI=ShEL TER _MUNJITION2

c
c
c

TEHMSE  (R4AL)®H4AS*HATP/ (R4B®ANRAR) +L o= (1o =X4S)®® (BATP/XNRAB)

TERMSBAMINL (1ouy TERMS)

TERMNSEHGAL¥R4AI*SATP#RGSN/ (R4BRANKAR) ¢1o=(1,=K4SN) *# (BATP/XNRAB)

RAKSsRTQTS®TEAMS
RSHELK (10} SFRIK®RSHEL#TERMS
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Cam
Caw
Cam
Cav
Cam
Cau
Cam
Cam
Cam
Cam
Cam
Cam
Cam
Cam.
Cam
Cau
CAM
CAM
Cav
CaAMm
Cam
Cam
Cam
Caw
Cam
Cam_
Cam
Lam
Cam
Cam_
Cam
Lam
Cam
Cam
CAM
Cam
Cam
Cam
Cam




 RARNSEKTUINS#AMIN] (1s00 1 ERMNS)

Cam 00877

.0 Tu éfwv Cam 0878
698 CONTINUE Cam 00879,
~ RARSERAKNIZRSAELK(IDI=0.0 - CAM 00860
2lyv  CONTINVE CAM 00881
& - e e o - Cam 00882
G TOTAL ALNCRAFT wESIRUCTIUN Cam 00883
G P Cam 0peds
ASE yeU Cam 00888
IF(BTUTS «0Te o0U01) XS=RARS/STUTS o Cam oou8e

ANSE Ved 4 CAM 00887
IF(RTUINS o6Te 4UV01) ANIZBAKNS /BTOTNS Cam G848
BAL (19 [DY=AS¥GPUPS (17+ ANS®#BPOPNS (1) Tam 00889

DO 27ul mMox193 Cam 00890
TBAD U1 IDY=BAUTLvID) «+BAKAA ([ +M5) +BAL (14MS) CAM [TL32}

2704 CONTINUE Cam 00892
T TTIFTNRGA JEd. 1) GO TU 2703 : I = i iy Can 00893
V0 27u2 ABazdes Cam 00894

T msERmA=l - == Tam 0089%
uAU(r\oA.1-)):;\505?‘095(&“)oxNSODPOPNs(KuA)oBAKAA(ans)oaAL(z.HS) CAM 00966

270€  CONIINUE Cam 00897
2703  CONTINVE i - - Cam 00898
— AS= 0l Cam 00699
IF(RTUIS oLTe oUV0)) ASERAKS/KTUTS o Cam 00900

ANST Ve0 Cam 00901
IF(RTOINS +GTe o0U0Y} _ANSERAKNS/RTOTNS Cam 00902
KAD(Le (D))= xb'NPUPS(l)o)(NS'RPOl"NS(l) Cam 00903
__uD 2706 MS=is3 CAm 00904
KRAULLy lu)-HAu(lth)oKAKMA(lIMS)oNAL(l.MS) Cam 00905

2718 CONTIWUE 8 Cam 00906
IF (NRRA obu, 1) L0 TU 2708 Cam 00907

DO 2707  KRAZLy4 ] o B Cam 00908

MS® KNA=] CAM 00909
_ﬁggjngﬁ.;g)=A>¢«VOP§(KRA),XNS'NPOPNS(KHA)oHAKAA(E-MS)oRAL(Z,MS) Cam 00910

T2Tal CONTiINUE Cam 00911
2798  CONTINVE __ N _ . Cam 90912
C ) Cam 00913
C === alR FIREPUWER FUk ID == b aNU R o CamM gpole
C Cam 00915
naf (ful = e o - Cam 00916
RKAF(1U) = U490 Cam 00917

Vo 2evl  1Y=19e i o CAM 00918
TTBAF([UT = BAFLIC)  BS(TY,11%FBA(TY) Cam 00919

HAF (TU) = RAFLLU) o RS(TY,1)*FRA(TY) a Cam 00920

2891 CONTINUE B Cam 009el
[¥ | CAM 0g9eR
e TO1AL FiREPUWER FUR TD==8 AND K Cam 00923
C o 1R s Cawm 00924
T T T BF (LU =8GF (TU) +BAF (TD) Cam 00925
RF (LU IROF (Ju) ¢hAF (D) m » CaM 00926

c h Cam vo9eT
[ FEBA PUR 1L . - - Cam 90928
[ Cam 00929
FRok=  BF (I0)/nF (ID) — o Cam 00930
[F(BFULD) «Lfs RF(IL) ) GO T0 2802 CAM 0093}
 CALL CYFX \ NFREAs FRrAy FAy FRoRs DFEBA) Cam 00932
wh fu 2809 Cam 00933

289 COnTINUE - o Cam 00934
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FRRB=  RF (10} /BF (ID)
caLl LVFX(NFHPA'PRFA'FAVFRRDVUFOBA)

UFEBA==-DFUBA
280 CONTINUE
IF{10=1) 2ZB81uslEln, 2820 o o
281V  FEBA(ID)aUFLoA
G0 Tu 285v
2820 IDMislL-l
FEBA(JU)sFEsa (lUML) «OFEBA
9
C === DIVISIUN DESTRUCTION FOR [0
c
285V CONTINUE
IF (IKEPLD +EWe 4) GO TO 2351
bOU (19 IV =B0L {2y [D)=BOD (3,10) =0UD (441D =0 WU
60 Tu 2855 s
T2B51 CALL CVFXINFReUsFRADYBDIFRBRIPBUID)
00 2852 nBD=14NKEBD
2852 bDU(KdU, IUT=dUL (Ran, [DY*PBD10
2855 IF(IREPLR .EWe 0) GO TO 2856

ROD (19 IDTSROUTEsID) =RDOD (341U =RU0 (4, D) m0. U
GO To 286y

2858 CALL CVFXINFRRDyFRFDYRD9FRBRWPROID)

DO 2897 RRDILanRD

2857 RDUUKRD, [U) = ROL(KRU,ID)#PROIU

286V

CONT [NUE

[

==

CUMULATIVE TOIAL AND AIR FIREPOWEK == 8 AND R

c
2870

IF(IU=1) 2B7242875,28Hu

2875

Cef (1) =uF (4u)
CRF(ID) = nF(lU)

CBAF (IL) = pa¥F (1D}
CRAF (JU) = waftlu}

GO T 290U

2810

TuMialy=1
CHF(ID) = CHF(LUML) + BFLID)

CRF(ID) = LRFAUML) « RF(ID)
CHAF (D) = CRAaF (IUMl) + BAF(IV)

CRAF (ID) = CRAF (IUM1) + RAF(ID)
CONTIwUE

299u
¢

C =e-

END UF UO LUOF UN_In

Joou

CUNTINUVE

9999

CONT1avE

RETURN
END

92
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(]

H.

SUBROUTINE CVFX

SUBROUTINE CVFX(MsXsFXeVX,VFX)
OPTSA 11
SUBROUTINE CALCULATE VFXsFUNCTION(VX)

DIMENSION X (8) 4FX (R}

I=]1

IF( VX=X{1))30+20010
po 12 I‘:E,M
IF(_VX=X(1))15420912
CONT IMUE

_ XDIF & VXX (M)

FRAC & XDIF / ( X(M)aX(Mal) )

VEX = FX{M) ¢ FRAC & ( FX{M)=FX(Mel) }
GO To 99

XOIF = VXaX(I=1)

FRAC = XNIF / ( X(D=X(lal) )

. VFX !°§FX(IFI) ¢ FRAC & ( FX({[)=FX{1=1) }

@y

0

20

30

G0 To

VFX = FX(D
GO _To 99

XDIF = X (1)« VX

FRAC = XDIF/ ( X(2)=X(1

)
_VFX = g&(l) - FRAC » { FX(2)=FX(1) )
S

99

Go To

CONTINUE
RETURN
END
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(1743 00002
cvrx 00003
CVYFX  00004"
4753 00005
cvrx 00006
Cvryx 00007
_cvex
cvrx 00009
_Cvex  0q0l0
cvrX 0001}
__Cyf )
cvrx 00013
vr 4
cvrx 0001:
cvrX 00017
_cvex 00018
cvrX 00019
CvPx 00021
cvPX 00023
CVFX 00028
cvrx 00027
c ]
CvPy 0002
vrX
cvrx 00031
cvrx 00033



I. SUBROUTINE CAMCLR

SUBROUTINE CAMCLR . = CAMCLR 00002
COMMON/CAMVAR/  SORRB (2,3) y SORRR (2, 3) CAMCLR 00002

COMMON/CAMVAR/  BA(253) 4RAL ) o8 23) 9IRS (243) = CAMCLR 00004
COMMON/CAMVAR/ BAKAA (243) ,RAKAA(2,3) ,BSKAA(2,3) yRSKAA (2,3) CAMCLR 00005
COMMON/CAMVAR/ B RaL (2,3),B8L(2,3) ,RSL (2,3) CAMCLR 0000
COMMON/CANVAR/ VbIDRA(Z),VéABRI(A)cvR! BA (2) , VRAUBT (4) CAMCLR 0000

COMMON/CAMVAR/  BSENG(2,2) yRSENG (242} CAMCLR 00008
COMMON/CAMVAR/ BPENG(2) 4RPENG (2) CAMCLR 00009
COMMON/CAMYAR/ BSFB(2,3) yBAFB(2,3) RSFB(2,43) JRAFB(2,3) CAMCLR 000190
COMMON/CAMVAR/ BAVUL (4) 4RAVUL (4) ,PBARA (2) y PRABA (2) CAMCLR 00011
COMMON/CAMVAR/ BPOPS (4) ,BPOPNS (4) ,RPOPS (4) \RPOPNS (&) CAMCLR 0po012
COMMON/CAMVAR/ VBDRSVBDRNS)VBKRS,VBKRNS CAMCLR 00013
COMMQN/CAMYAR/ VRDBS»YROBNS . VRKBS o YRKBNS ) CAMCLR 00014
00 3 1s3},2 CAMCLR 00015
DO 4 Ju1,3 _ = CAMCLR 00016
BA(Iyl)m RA(Iyd)m  BS(IsJ)m RS{(I4J)=0,0 CAMCLR 00017
_ﬂl.{hu;ﬁ.aimﬂx-_se_suu.n-_sg;umun.& CAMCLR (00018
BAKAA(T 9 J)RAKAA (T2 J)uRSKAA(T ) mRSKAA(T ) U)mge0 CAMCLR 00019
BSFR(1,J)sBAFB(]sJ)SRSFB(1yJ)=RAFR(T1yJ)up,0 CAMCLR 00020
SORRB (1, J) wSORRR (14Jyng, CAMCLR 00021
4 CONTINUF . I CAMCLR 00022
VBIDRA (1) aVRIDBA (1) %0, CAMCLR 00023
PBABA (1) spRABA(I)n0, o CAMCLR 00024
BPENG (1) sRPENG (1) =040 CAMCLR 00025
BSENG(141)mBSENG(2,1)mp,p CAMCLR 00026
RSENG (14 1)=RSENG(2y ) =040 CAMCLR 00027
3 CONTINUF CAMCLR 00028
DO 5 Kmleé CAMCLR 00029
VBADRI (K) =yRADBY (K) =g, - CAMCLR 00030
BAVUL (K) sRAVUL (K) =0+ CAMCLR 10031
gvogs(g).aEQgNS(g)-REQES(K)-QPQENS(K).Q. . _CAMCLR 00032
ONTINUE CAMCLR 00033
RETURN _ _ CAMCLR _ 00034
END CAMCLR 00035
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Chapter V
QUTPUT

There are two parts to the output. First, input variables
are printed out by subroutine READ as they are read in. This
output is exhilbited in Section B of this chapter (below).
Second are the payoff matrices, game values, and optimal
strategies for the various stages. The output of the original
program was very long and, thus, cumbersome to read. Though
some of this lengthiness 1s unavoldable due to the backwards
induction procedure used to solve the game, a "strategy recall"
process has been introduced to shorten the output somewhat.
There are now several output options of various lengths and
detail, which are explained in Section A (below). Examples of
output, using the sample data from Chapter II with the various
output options, appear in Section C.

A. READING THE OUTPUT - EXPLANATION OF QUTPUT OPTIONS

The output listing i1s generated as the program progresses,
and some of the payoff matrices and strategy arrays are covered
up with new information. However, the "strategy recall"
feature prints optimal Blue and Red strategies for period k+l
immediately after printing the strategies for period k. A
period k+1 strategy pair is printed for each possible realiza-
tion of a randomized period-k strategy. This feature makes it
possible to avoid printing the space-consuming payoff matrices
yet to retain the important strategy information.

The output option is controlled by the two input variables
IPRV and IPRU. The number of periods in the war (variable NPD)
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also affects the output. Table 1 describes the options:

Option 3A does not give strategies for all periods; option 3C
is quite long. The overall best options seem to be 2A for a
two-period war and 3B for a three-period war; they give all the
strategy information with a minimum of payoff matrices. A

Table 1. OUTPUT OPTIONS

Print
Inputs Qutput
(19
o
[%2]
2 T
= || E Syl . Stra;&egies P;rtia] Pa¥off Outpu';
P8 E Lo e o or atrices for Lengt
3o |22 | & = Period(s) Period(s) (Pages)*
1 1 1 1 1 1 1
2A 2 1 0 1,2 1 1
2B 2 1 1 1,2 [ 4 or 5
3A 3 0 0 1,2 1 1
3B 3 1 0 1,2,3 1,2 7 or 8
3C 3 1 1 1,2,3 I 42 53 100 to 200
*This is somewhat dependent on NB and NR, the number of pure
strategies input .

A "unit" of printout contains the following, in order:

e The notation "Payoff Matrix for Game at Stage" and the
stage (period).

e The payoff matrix. Not all the entries in a payoff matrix
are necessarily computed; at the left-hand side and top of
the matrix are zero-one indicators (vectors IBACT( ) and
IRACT( )) that show whether the corresponding row or
column of payoff entries has not or has been computed.

e Except in a stage-one game, the Blue and Red pure strategies
played in the preceding period; these are marked JB and JR
or IB and IR.

e The value for this game, given the preceding period pure
strategies. This is marked '"game value" for a stage-one
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game; otherwise, it 1s marked V(JB,JR) or W(IR,IR) as the
game value becomes a payoff entry in a game at the preceding
stage. This value assumes optimal play 1n all following
periods. (417 payoff entries and game values represent
values of the selected MOE on day MOET, not at the end of
intermediate periods.)

The notation "Blue and Red Strategies for Period" and the
current period.

The optimal strategies. These are output as two rows--the
first for Blue, the second for Red. Each row gives proba-
bilities for choosing the input pure strategles for that
side, in order. Of course, strategies in preceding periods
have been played.

Except for final-stage games, the optimal strategies for the
following period. There 1ls output a strategy palr for each
possible realization of the randomized strategy for the
current period. (The strategles for the following period
might, however, all be the same, regardless of the randomi-
zation outcome.) This is preceded by the notation "Blue

and Red Strategies for Period" and the following period.

There is a lot of manipulation of variable names, and the

number of periods in the war affects which variable names are
used for which output. Table 2 shows which variables hold
which elements of a unit of output, for a given stage and

number of periods.

Following is a brief gulide for reading the output for

other than one-page options:

The last page of output contalns the payoff matrix of the
overall game to be solved (the first-stage game), the
optimal first-period strategles, and the optimal second-
period strategles for each active pair of Blue and Red
first-period pure strategies.

To find the second-period payoff matrices for a given actlve
pair of first-period strategles, look for the output unit
where IB and IR (or JB and JR for a two-period war) are
equal to the particular pailr. The second-period strategies
will be the same as those on the last page of output. For

a three-perlod war, the optimal third-period strategles will
also be given. (In option 3C, be careful not to confuse
third- and second-period printout units.)

If option 3C i1s being used, the third-perlod payoff matrices
for a particular second-period active pure-strategy pair
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Table 2. VARIABLES OUTPUT

Variable for--
=
© o
o c o—
= o v
Sy (O]
oo Q— O
[«$ 3] SO
- O — U
Y o O (o I I =
o — 5 -
(75} + + o~ — - X
to |08 23 gEal
o~ | oL WL Optimal Blue and = L
ES | 855 | Payoff 5% | Value of Red Strategies e
Za |vnoa | Matrix oon Game (Current Period) O x~—
1 1 U(KB,KRY | [1,1] | [v(1,1)] |SUB(1,1,KB) KB=1,NB n/a
SUR(1,1,KR) KR=1,NR
2 1 V(JB,JIR) | [1,17 | [W(1,1)] IsvB(1,1,JB) JB=1,NB SUB(JB,JR,*}
SVR(1,1,JR) JR=1,NR SUR(JB,JR, )
2 2 U(KB,KR) | JB,JR | V(JB,JR) [ SUB(JB,JR,KB) KB=1,NB n/a
SUR(JB,JR,KR) KR=1,NR
3 1 W(IB,IR) n/a VALUE SWB(IB) IB=1,NB SVB(IB,IR,*)
SWR(IR) IR=1,NR SVR(IB,IR,)
3 2 V(JB,JR) | IB,IR |W(IB,IR) | SVB(IB,IR,JB) JB=1,NB |SUB(JB,JR,-)
SVR(IB,IR,JR) JR=1,NR |SUR(JB,JR,-)
3 3 U(KB,KR) | JB,JR | V(JB,JR) | SUB(JB,JR,KB) KB=1,NB n/a
SUR(JB,JR,KR) KR=1,NR

(JB,JR) are found by leafing back from the second-period
payoff matrix.

This guide will be made clear by the examples.

Changing the number of periods is a real data change;
hence, different optimal strategies and game values are to be
expected for the examples for options 2A and 2B and the
examples for options 3A, 3B, and 3C--and, indeed, do occur.
However, given the number of periods and decision days, the
output option naturally does not affect the game values or
strategies at all. The examples for options 2A and 2B, for

instance, have exactly the same game solution.
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B. SAMPLE OQUTPUT OF INPUT VARIABLES (using output
option 2B)

NKRD o NKRD 9 NKB A s NKR
’ 3 3

NITY
30 1
1

R R LT

NPDL 10L2,410L3

YRTs JROZKRO
-0 6 1

PRy, IPRY
1 1

TRER[ B, TREPLR
0 0
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Tuugso.w) b

4,0 =040 =040 040 =ull =040 =0,V =ve0
=0.0 6.0 =0.u “Ue0 =00 =0.0 =0,v =Ue0
=0,0 =0,0 =0.v (XX =V.0 =0,u =0,v =Ue0
=0,0 -0,0 -U,u ~Uou Vel =0,0
12,0 =0,0 =0, =Ue0 =Ve0 -0,y =0,0 0,0
~0,0 «0.0 =U.v =U,U v, =0,U 0,V “l.0
=0,0 =0,0 =0,y 3.0 0,0 =0,v =0,V =Vl
-0,0 -0,0 -V,u -l =u.0 -0.U
10,0 -0,0 -0,v -u,0 =0,0 0,0 0,0 U0
-U,0 =0,0 -0,V 0,0 V.0 ~0,u “0,u T
=0,0 =0, -y, 3,0 -ve0 -l U -0,V ~Ue0
=0,0 =0,0 “U,v 0,0 “0,0 -0,0 i

RUATRRD (D) ) T i
8040 =0el ' 21 00 “uel =0.v =04V =Uay
0,0 =0.0 =Uev =U.0 =T,0 BT 0.0 Ve
=0.0 0,0 =Vav 2040 =Uel =0a¥ =0V =Ue0
=0.0 =0,0 “Uev ~Uel T =l =00 =
40,0 ~UoU U.v . 11} 04U -0, ~U.0
=0.0 “Uol MTY =Ve0 =0.U =0,v “Uel
=V.0 =040 -0,U 100  =uel  =0,0 =040 -Ue0
=0.0 =00 '] =Ue0 =Va0 =04v
10,0 =00 =U.u =040 =Ue0 =04V =0,V =Ue0
=0,0 U, =0ov =Vl “Uel =0y =0, U0
0,0 =U,0 =U,v 2.0 =Us0 =0aU =0,V V.0
=040 =0.0 =0,0 ~Ue0 =ve0 -0oU
BAATKBA,1D) T
4500 =0 =y =0 75 Uy -y -0
-0 -y -y -y -u U -l -0
-0 75 =y =0 ~0__ -y R -0
-0 -( -y 15 =0 -l
300 -~y -y =-U ) ' -V -0
) -0 -y =0 -y -l -l -0
) =0 -y ~3 -0 ) -y =0
-0 =0 -y -0 -0 -U
200 =Y =y -0 =9 =y =y -0
=0 =y -y =0 =-U =-v =v -0
<0 0 -y 40 -0 =0 =y =0
-0 =0 -y -u -0 -V
200 -0 -y -0 -0 =) | Y. o
=0 -0 -U -y =0 -0 -y -0
-0 -0 -y -0 =0 -0 -y . =0
-0 -0 -y -y -0 -0
“WARTRRA [0} T -
€300 =0 -y -0 =-u =y -y -0
-0 -0 -y -U -0 -y -y =0
=0 =0 = ] =0 -y -V =0
-0 -0 ~y -0 -0 -y
300 =0 -y -0 =0 (i =y =0
-V -0 -y -0 =0 -y -y =0
-0 -0 -y -0 =0 =y -y -0
-0 =0 - -0 -0 -y
400 -0 - =0 =0 =0 -y -0
-0 -0 -y -0 -0 -0 =-v -0
-0 =0 =y =0 =0 =y = -0
=0 =0 -y -0 -0 -u
500 =0 -y =0 =0 § [=U) =y _ =0
-0 =] -y -0 -0 -U -y -0
-0 .= -u -0 -0 = -y =0
-0 -0 -y -0 -0 -0
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FaD(ndD)

1040 8ol el
FRULARD)
8,0 5.0 LY

TFBATRBAT yKBATT,2)
«4u000 015000

(FRA(RRA) yKRASL42)
2v0000 2080V

IDESRCYIDRSRC
5 4

((SORRBL (TYIMS) yMS=193) 9 17=10¢)
240000 €,5000 2,500y
€+0000 3,000 1.500v

((SORKBZ (TYoMB) 4MSELy3) 4 TYR10¢)
1+0000 1.5000 1000y

7000 le00O0V e600v
({SURKR]L (TYsMD) yMSE]143) 4 TTRLye)
30000 245000 22500y
340000 2,0000 2e000UY

((SORRNZ2 (TY M2} 9MS=193) 91 VE10¢)
T+7000 Q.Sogﬂ 1-500?

is7000 1,000 sBOVL
1Aa
1
XNBAA Y KNRAA
1,0 1e0

((BALPHA(TYM3) yMSE142) y1YE1¢)
8000V e60L00G
200000 26000y

((RALPHA (TYyM5) yMSE142) 3 TY=Z14€)
90000 «40000
«20000 «40000

((BIURA(TYIsKAT)sKAT=194)2T1Y1B492)
«u030v «00100 ubluv L0Ulov
2U0150 2 0U150 Wbu2uv J0u20v

((BINRA(TYLoKAT) 9KATR1I94) s TY L= e2)

+30000 *30000 *3000y 30000
250000 256600 +200uY 250000
CIBAURI (KAToTYL) 9o TYIZ192) 9KAIE L&)
«u0100 <0100
ev0100 200l0v
ve100 «0010v
200100 e0U10V
((BARRL (KAToTYI) oTYIm192) 9KAT®194)
40000 ¢10000
240000 +1000v
«10000 210600V
«10000 *10000
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T(RIUBA(TYLsnk1) skATmiob)sTYI®Lvc)

sLUOSH 2 0005u NTIED GEYY
VU100 sUU]l0V sUULUV LUUl0U

CIRIRDA(TYIokAT) sKATRL94) #1YIZ10¢)

€U000 220000 <2000y L2000U
230000 +30000 L3600 L3U000

C(RAUDL (KATTY1) 9 TYLlmL92) sRAI® %)

SUU050 vGU050

V005 2UUOSY
«C0D50 TTEL
VU050 s 0LOSY

CIRARBLIKAT9TYL) o TYIRL92) sRAIS) g0}

+40000 elU00U
«2000y 21u000

240000 «1U00U
+10000 V000

((BSAMLR(TY IMD) s MS3L192) 91 TEL9&)

+0500 w1000
2U500 Jdo0y
LIRSAPMZA(TY M1 gMomLge) ol 1R]9C)
+U500 <1000
U500 +1000
1Rash

1

BFRACIVBFRACZ

2800 900
RERACLIRFRAC?
700 900
FBESKFRSK
1e000 «D00

(BPASDLTY) o TY®L,2)

1e00 100

TRPASSTTYI Y TY™142)
de00 lebU

loaga==BLUE aTIACKS KEU ALRBAJL USING MUDE

IHABA==RED ATIACKRS BLUE ALHBASE USINL MUDE

ANdAb Y ANRAD

0.0 20.0

BPARKR s KPARK
Luvui,0 10V0U.0

B GF B 5S¢ ABA

BORS U100V «0l00U
BDKND 220U «u2ugu
BKKS FITIY 400U
BRRND «60000 20uU00(

R GF K SF AHA
RDBS w100t eloov
RUBND SUZ200V aU2LOY
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KKBS Y «2ut0U
KKENS +300uV « vy - L
B4Y DAL yBLANL 1HAANZ 1 D4AS L s HAAS2IHANDL s BONS2rB4SN] 9 B4SN2 i _ e L
10000Que U Vevuo0 1Vv00.0 20000V 15000,.0 1500040 0.0000 0,000 l1e00v0 140000
RapyKeAL yH4ANT YROANZ Y ROAST1R4ADZ 1R4NS] s K&NSS I RASN] g ROSN2 0 B m
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#0290 WUle Uiy 2009 V08 «008 «008 2007
2005 o003 2002
NFRAUSFRRU (T 2RO (1)
11
el0 «20 «33 «50 :07 1109 ey-11 2400
4400 500 1ue0U ]
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WB oK

6 6
PU(IDAy MS), MSm1s3)
12000 0,000 0,00V
2500 #500 velOV
V000 1,000 U+000
2500 VeuoQu *50v
U000 2500 *500
velp0 Vali0U LelQU
PR{LRAy MS), MS=1,43)
12000 Va0V G.000
<500 500 0000
ve0D0 1,000 OelOY
#9500 U,000 o 50U
Us000 «500 +50u
vabo0 ve000 l1s00¢
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MOE +MOET
1

30
BCWG!

U000
TBSWUT(MST sM5=1,3)
. ls000 levov
(Buwb i (1) slxyre)
T Le000 LU
RCWGT

valo0o o
(HSWL ! (MS) 1MS=143)
T vsbo0 "N
TRQwLi{I)+I=)92)

v=U00  v,uov
[

LU0

Leu0u

VelbOuU
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C. SAMPLE OUTPUT OF GAME SOLUTIONS

1. Option 2A

SAYOFF MATHIX TOR GAME AT STAGE 1
L

') v v 0 1
v Ve00V 0,000 U, 000 V.00V 0,000 =259,8le
0 VeloU V,u00 ") v,000 0,000 =137,3%2
0 000 0,000 UL0v0 7,600 0.000 =60,268
0 Ue OOV UebUQ 'L v, 000 0,000 =100,940
v Ve0OV U, 000 ‘AT U, 000 0,000 ~53,733
1 2124618 v, 021 24,456 134,052 “6,768 4,617
GAME YALUE 4,6171 -
BLUE AND REU SIRATEGIES FUR PERIUD
UeO0U 0,900 ve000 0,000 0,000 1,000
Ve OOV L) Veduu v,000 0,000 1,000
BLUE AND RED SIRATEGIES FUK PERIUD
6 6
Ge000 1,000 Ve0GO V.00V 0,000 0,000
le000 0000 Vev00 u,000 0,000 0,000
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2. Option 2B

PAYNFF MATRIX FOR GAME AY STAGE 2
T U [

— 1 n 0
1 -259,816 -53,888 102,782 -98,673  105.R23 133,783
=26%, —0,000 0,000 0,000 00T 0,000
n =269,600 0.000 0,000 0,000 0,000 0,000
L =250, 791 0,000 ~Nn,000 0,000 H,000 0,000
0 -267,381 0,000 0,000  0.000 0,000 0,000
o =263 W38 7,000 0,000 0,060 A,000 0,000
R 1 Ra 3 S 1
LADLINLY =759, 8161 == e
REYT AN RED STRETEGTES POR Pyl
14000 0,000 04000 0,000 0000 0,000
T, 000 T, 000 0,000 0:000 7,000 0,000

PAYOFF MATRIX FOR GAME (A’T STAGE (2‘
1

oY 0
1 =137.352 =6,815 106530 =37,054  109.44R 136,242
—0=I¥¥,37T 0,000 0,000 0,000 0,000 0,000
0 -149,252 0,000 0,000 0,000 0,000 0,000
T TR, TT9 T, 0,000 0,000  6,a00  0.000
0 147,474 0,000 0,000 05000 0,000 0,000
=T#%, 3 p TU,000 B,AfN 0,600
Jew 4 IRs [ T o
L] - . T [ ] B =
BEUE AND RED STRATEGYES POR PERTON 35—
1,000 0,000 04000 0,000 0.q00 0,000
. . .0 i066 0,000 0%60
PAYOFF MATRIX FOR GAME AT STAGE 2 ) ]
T g 0 Ll La 0
1 ~60.268 24,495 1104616 4,802 117,742 179,345
T FLLL: 1A 0,000 w000 U 000 LALLI 5,000
) 73,488 0,000 0,000 0.000 0,000 0,000
-57, U000 U,000 0000 h,nan 020600
a 71,445 0,000 0,000 0,000 0,000 0,000
() ~58,203 9,000 0,000  0.000 0.600 6,000
IRw 3 IR & - e
VJR s JR) ~60,2677 o
STRET S FOR—PERYO _ .
1.000 0,000 0000 0,000  0.000 0,000
1,000 0,000 0,000 0.000 0,000 0,000
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annrr_yiquxTrow GAME AT STAGE 2
0

0 0 0 0
n ~162.009 0,000 0000 0,000  0.000 0,000
T T6T,6T% T.000 0,000 0000 H,A00 T 0000
0 -177,454 0,000 0,000 0.000 0,000 0,000
U RTBATAT 3, ZTT TITALBAT 238 951 TAY,932 203,629
0 -175,444 0,000 0.000 0,000 0,000 0,000
[ -168,495 6,000 0,000 0,000 0,000 0,000
IR=E 3 JRa & T - N B ™
VUJRyJRY — =180,9397" — — & T e
RO AND RET STRATEGTES FOR-PERTOp 3 == T =
04000 0,000 04000 1,000 04000 0,000
= T.000 5,000 0,600 0l00n 'ﬁf%ﬁﬁ""“ﬁfcvu—““
PAYOFF MATRIX FOR GAME AT STARE 2 n
1 (] 0 L) L) )
\ =53.733 31,172 1644931 10,650 170,188 180,594
1] LY ] 0,000 T 000 0,000 0,000
0 -81.403 0,000 0,000 02000 0,000 0.000
T 257,328 0,000 1,000 0,000 0,000 0,000
0 -76,986 0,000 0.000 0000 0,000 0,000
0 —67,765 0,000 0,000 0,000 0,00 0,000
drw 8 R 1] "
* T -5!' 32i o —
REYE AN RENSTRATEGTES FORPeR10p 3 D
14000 0,000 0.000 0,000 04000 0,000
1,000 0,070 0,000 0,000 0,000 0,000
PAYOFF MATRIX FOR GAME AT STAGE 2
T 4] 4] ] 3] [}
n -5,110 0,000 04000 0,000 0.000 0,000
L ") J
n -25.926 05000 0,000 0°000 0,000 0°000
) 7.188 0,000 6.000 0,000 0,000 0,000
n -25,024 0,000 0,000 07000 0,000 0,000
N oA T8 0,000 0,000 °000 0,000 0,000
TE e Ra
V", JR) 6177
RTUF AND RED STRATEGTIES FOR PERTOp 2
0,000 1,000 0.000 0,000 0.000 0,000
— 1,000 0,000 0.000 0,000 0,000 0,000
PAYNFF MATRIX FOR GAME AT STAGE 2 -
1 ] 0 ] 0 ()
1 212,618 248,930 282.677 226,629 27R,994 273,679
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] 175,778 0,000 0,000 0,000 0,000 0,000
0 74,035 0,000 0,000 0,000 n,000 0,000
f 207, %77 0,000 f.000 0,000 0,000 0,000
n 72.192 0,000 0,000 0,000 N.000 0,000
] 54,579 07,000 0,000 Ufﬂﬂ 0,000 0,000
Jpw 3 JRa 1 i T
VTJRJRY 2126187 T =
3 ERton 3
1,000 0,000 04000 0,000 0,000 0,000
R 0,000 0,000 0,000 T,000 0,000

PAYOFF MATRIX FOR GAME AT STAGE 2
T ) oLl

o " 0
o 11,565 0.000 04000 0,000 0,000 0,000
LTe . .00 0,000 0,800 0,000
0 1a,223 0.000 0.000 0°000 0,000 02000
T 35,821 77,385 134,148 #3.612 135,457 141,225
o 27.555 0.000 0,000 0000 0,000 0.000
0 37,378 0,000 0,000 0,000 0,000 0.000
Jy= [ JHR= 72 B T
VTJIRYJRY 35,8207 N o
RLEFxNDRED - STRRTEGTES FORPERTO 5 -
04000 0.000 0.000 1,000 0.000 0,000
1,000 9,000 0,000 o000 6,000 0-060
PAYNFF MATRIX FOR GAME AT STAGE 2 ] | ~
T 0 0 9 " 0
0 18,582 0,000 04000 0,000 04000 0,000
] Té  R6U 0,000 7,000 ] 0,000 0.060
0 15,038 0,000 0.000 0000 0,000 0,000
n 21,639 0,000 0,000 07600 0,000 0.000
0 17,683 0,000 0,000 0000 0,000  0.000
1 24,456 50,712 82,743 31,474 85,385 91,314
JH= [ JRa k] - TS L T
VIIAVIR 25,5567 B B
BUYE AND RED STRETEGTES FOR PERYOS 3 i
0,000 0,000 0,000 0,000 0,000 1,000
1,000 0,000 0,000 0-000 0,000 07000
PAYNFF_MATRIX FOR GAME AT STAGE —
I 0 n a (]
o 65,516 0,000 00000 0,000 Aagan P800
a 9n,4A7 0,000 0,000 i, 600 B.000 n.o00
o 63,862 0,000 0,000 0800 A.000 oo an0
1 134,052 184,574 240,970 135,527 73A,7A1 217,951
0 65.001 0.000 0,000 0 oon a0 noo00
9 5557 5.000 7,000 LT (ML bLany
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= 6 JRs 4

VIIRVIR] 135, 0527

RLYE aNDRED STRXTEGTES FOR-PeRYOp—3 1
0,000 0,000 04000 1,000 0800 0,000
T,000 7,000 U,000 7,000 0,000 0,000

PAYOFF MATRIX‘FOR GAME ST STAGE %

1 [) [
n 22.363 0,000 0+000 34,980 0+000 0,000
o 21,794 0,000 0,000 33,276 0,000 0,000
0 14,421 0,000 0,000 30,877 0,000 0,000
] 38,706 6,000 0,000 41 T37 0,000 0,000
n 27,983 0,000 9,000 35,048 0,800 0,000
Y 49,623 79,177 122,066 46 T68 124,227 128,786

IJR® [ JRs b1

VTIRVJRY ¥6,758%

BCYE—aND REn STRATEGTES FORPrRYOD —3

0.000 0.000 00300 0,000 0.880 a,gss
7,000 0,00 . . Ve
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PAYNFF MATRIX FOR GAME AT STAGE 1
0 o}

Iy

DL A R S

n 0.000 0.000 0:000 0,000 0000 =2%9,816
L n_ 000 0,000 0,000 0 000 0,000 T37,3%2
0 0,000 0,000 0,000 0.000 0,000 .60.26!
0 000 0,000 0,000 7,000 6,000 180,930
n 0,000 0,000 0,000 0 000 0,000 .53 733
T 212,618 39,821 28,356 134 052 45,TG5H [ 3.2 )4
GAMFE VELUF 4,.6171
= : i
n,000 0,000 0,000 0_000 0,000 1,000
0,000 7,000 0,800 U, 000 0,000 T,000
BUUF AND RED STRETEGTIES FORPERTOD
6 [ . ]
4000 1.000 02000 0,000 04000 04000
1.000 04000 0s000 0.000 0000 0,000
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30 Option 3A

PAYOFF MATRIXlFOR GAME AT STAGE 1
o

1
0.000 =34,617

0 13,708
0 964944 0,000 10,139
0 209,360 0,000 25,209
0 59,810 0,000 7,705
0 209,227 0,000 26,195
1 220841 64,633 32,487
GAME VALUE 32.4866
BLUE AND RED STRATEGIES FOR PERIOD
0e0n0 0000 0000
0.000 0,000 1.000

BLUE AND RED STRATEGIES FOR PERIOD

]
0.000
0e000

3
0.000 0.000
0.000 Ve00D

0

0,000
0,000
0,000
g6.000
0,000
141,546

0000
0,000

0,000
1,000

o
0.000
0,000
0,000
0,000
0,000

0
0,000
0,000
0,000
0,000
0,000

69,118 83,694

0000
0,000

0,000
0.000

IO

1000
0.000

1.000
0.000



4, Option 3B

‘WAYOFF MATRIv FOR Gavf AT STASsH 2
1 Bl

0
[ ~3449n0 1.V Nep:)n
[} .45, TRY N,"10 V.0 2N
0 =Hy,9e6 U0y Nenun
n =35,242 PPRLT nennp
0 47,1409 N0y NeNNP
1 =1n,7s% 17,066 4ALASA
Tys ] o= 1
w(IR+TR) 13,7077
HLUF aNp Hep STRATERIES ¢0H PeXtuy,
n.0r0 1,000 Nenng
0,040 L) Yenin

HI-UF AND RED STRLTEGYES FOR RE~Thn

[} 4
lenin 09y LR
Yenini) NeNhYy Aspan

PAYNFF MATRIv FO GaE ar STagk 2
1

]
0 7649m3 0.100 nenyy
0 HS.0n1 0.090 14019
[} 84,972 Na 000 LRI D]
0 1r5,823 24929 2.339
o 97.3% PET] Nt )0
1 11hehnl 131.HR7 1hY1ea
Ins 2 TR= '
w(lg, IRy 96,9430
BLUE AND RED STHATEGYES FN? PFrTON
0,000 n,003 1,017
0,030 0,999 2,890

wLUE aNp REp STRATEGTES IR PpHTI,

%
anrd Yeudd aenan

e
L] le0n0 Qe fepn

PAYOFF MATRIv FUR GAVE AT STARE 2

1 0 @
20970 227.T33 2444200

t

n 174,639 2,009 2.029
n 177,542 LR LR
0 19A,486 nahny Do MM

-26,743
=26 208
-26 0]
71, 62%
-?72,940
=13,.70R

nLunG
1,000

Y000
n,00n0

73,98R
13,425
15,477
9,832
a2 7Tan
Q6,946

2
2,10¢
1,700

3

Yedoe
N.030

£
211,499
2,000
0,007
n,ane.

Nanna
Nenno
NN
Pegnn
PN
33,273

Nennn
feInD

nepnnn
Nennh

@

Nenn
Neq00
fNeNND
N300
NeN
14R«544

n_oann
Nenn0

feppn
nenpn

2
217509
ne002
CaAnn
NeNNN

114

LT
0,000
LI L]
(LT
0,000

34,216

AT
8,900

Ne1OY
NeN0Y

NeN0O
0.00¢
0,100
0.000
n,000
100,808

1,000
n,000

feNND
0900

)
227,970
8,900
n_nno
2,000



L} 134,91 e firn L
n 154.n=h ne Ny Moty

TH= 3 IR= |
Y(IA,1R) 204,3/01

HLUE AND REN STRATREGTES F0R PEHTRN
1,080 n,000 a,nnn
1,000 0,000 AL

#tUE ANn Rep STR,ATEGIES £R PErTO,

] l
legnd NedN) el
lenng N+200 negan

PAYOFF MATRIX FOR GavE AT STARE 2

1 [ bl
a =1.082 0eGNQ "enda
n 14,467 0,09 De0QN
0 21,334 N0 LFRE L]
1 41,297 72,474 1440475
o 47,538 0,030 000
1 R6e ALY 98,93 122277
G 4 IRz )
w(IR,IR) 57.8097

HLUF aND REN STWATEGTES FOW PFEHTON
LOn0 0,"0 1,000

n,000 0,700 1,710

HWLUE AND RED STR,TEGTES FNW ©FnT0n

4 4 ,
tenno 0ehnp LA RtR L]
1000 020 fe 099
4 L ‘
Tennd Dehidy aenng
1900 ne0iny o))
A 3
1000 Ne0G90 e
Teny D+ 0N0 feang

. 6 A
1+0r0 D079 Nenyn
1000 na00n tienin

PAYAFF MATRIX FOR GAFE AY STank 2

1 D] 2

1 209.277 ?3A.839 2676047
[ 176,770 1,09 REYE D]
n 116,475 ne#d9 Nennn
205832 Doy 31 RN 1]

0 129.579 1.0y aenin
0 156,702 RIS B NefnD

1,000
Te000

8,000
n nan

9.N000

10002

1
-.R14
JI7A
19,257
15,031
27 06K
42,732

081
51

2.001
Ja 000

0.00"
A.009

0,006
0,900

2.000
Q. 0000

¢
213,40k
1,006
0,990
14009
0,000
7.004

Nanhn
Penpn

ronnn
e D

fenAn(
2329

0,000
N.000

n_0na
YY)

Nenn0
0000

0 1

ftenng 10k ,5640
09000 T4,57R
a0 39,4y}
11%119 126,493
Nenn &AL RPN
107578 Ghe 761
n, N0 <239
LIGR L] J4R9
nenan NeNno
=002 Ce009
RALLE: ] Ne000
e300 0.900
neqng N300
reannn N300
dennn Ne}DO
neang N NO0

n

4 0
PRPen7 ?31.18A

fe000
rennn
nepngn
Nanirti
fennn

15

9,000
N.000
Qo000
n,00n0
0.0010



IR= s TR= 1

wila, IRy 200,227%
HLUF AND RED 3TRATEGTES FAR PF<TON 2
1,080 n_ 699 Tl IR o.non
1,09 n,0an Ne N v, 090
MLU; ANN BEn STRATEGTES FOR PrrilUn
1 1
Vennd a0 0800 N, 000
1eqnn NetiNy neenn N.000
PAYNFF MATHIX FOR GAE AT STA%E 2
0 9 5 1
o 212,674 N 000 fendn 220 420
0 187.Rnl [T Den0n 193,770
n 97,31 0,00 1,700 QR 994
] 226,355 24n,99) 235,883 220,841
0 117.681 N0y nep 1N 114,394
0 169,915 0,00y Detd 154 464
{Rh= h = 1
LISLES L} 220,R6417
HLUF AND REN STHATEGTES FOR 2F=t0n 2
0,0%0 [l L] n,a0) 1.006
0,0r0 n,000 e 1,300
wbUE ANp HEn STHATESRTES FOR PekTin 3
4 4
1e0n0 LEELI ERTBY] d.000
Va0 0.00J 0090 0,000
PAYOFF MATRIy FOR GAE AT STARE 2
1 b] S, [ PR |
n 11.545 0,090 Nenidn 15,323
n 22.870 DGy e300 18,190
0 31 .502 1,199 NeCOD 24,409
1 49,679 79,387 133.421 36,426
0 49,37 0,000 Nernn 19,141
1 1,929 3,565 116,551 &87_800
[H= 6 TR= 2 -
w(Ia,1R) 64,h334 N .
HILUE AND SEN STRATERTES FAR PEWTOn 2
A 0a0 7,000 n,no00 Lo}
1eN0Q n,oae 0e009 924
WLUF AND REn STWATERTES FOR PEe10y 3
4 - e —— e
lenad ' e GOy aeAny 0.000
1,0%9) 0.UN0 Nend) N.00n0

116

LCLL 0,100
nenfin  a_nne
“nAeAnrn He D
20009 0000
0 .0
LYY LYY naNno
09120 0,000
NenAD n,000
D4R 124 221,719
LEY L n.000
0000 0,020
n, 00N BLNCLD)
M40 1,000
Aepan 0-000 ¥
fennn 0,000
__.n wer— i
NennN 182,519
L.Pe00  AALIF]
nennon 3n, AR5
_11haa72 95,741
fgnan A5, TR
B ELPREY [ F g
”FjBﬁﬁ’”“”‘"ZE?E"_
_0.020 .abT6
B TYTY R T
fNennn n.000



4 ) _ = . I——S Y =
12000 nNeNinn nNeAann JenN penon
1ena0 200 Nef100 Cha200 0e000
[ 4 .
1+0n0 0+000 gen9n ve0nN nepnn
1900 0090 (I 2..300 (L]
6 A . 5 e _
14030 NGOy nenyn n,000 fennp
1+000 0000 Ne000 . 2.000 0000

PAYOFF MATRTX FOR GAME AT STAGE » o

1 n 0 1. oo o,
0 1A«Sa2 LEYEN! neoN 24,314 nenan
0 14,608 0,000 _Qa000 23,915 22000
0 19,644 0,000 N.000 23,130 LRLLL]
0 24,741 2.000 0.000. 26,760, 0.000
0 25,245 n,000 n,00n0 25 157 N nnn
1 424485 58,079 BA.461 32,4817 . 674844

{He [ tRe 3 -

wiln, IRy 37.4R66

BLUE AND RED STRATEGTES Fnr wFRyOn 2 . N
n,040 0,090 7,h00 0 090 n,100
0,000 0.020u 04000 21,000, . 0.000

BLUE AND RED STRATEGYES FOR PFRTON 3 . s -
) 4 ! . A ..

T+0n0 0990 0009 0.000 nennn

1000 0000 0009 . 1.000 00Ny

PAYOFF MATRTy FOR GAME AT STARE 2 B -
1 0 e i) = _a
0 65.516 N.000 den09 R5,354 nenno
o 100.538 0.000 0000 94,524 Nn.000
0 B8R ,646 n,non ERLLT] a6 _67TR n,nno
1 149,181 195,197 248,871 135 971 227,784
)] 110,659 A,00)0 0.000 1n1,922 N.000
1 169,603 170,976 . 185,566 143 406  174.801

1Hs= 6 ¥R= 4 } B

w(IR,IRy 141,5464

BLUF AND REN STRATEGTES FNR PFNION 2 B )
n,0%0 0,000 A,n0n 1% n,nnn
n.000 0,080 24000 461 04030

u-UE ANp Rgn STRATEGIES FOR PERIOR 1 .

& 4 L 8
1040 Ne00n nep09 04700 neqng
14070 0.000 Nen80_ 0,000 nanan
4 A
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00090
04000 .

0e0iN0O
0.000.

feN00
0.000.

0

N 000

0,001

0,000
0,000 .

n.000
59,391

Ca.000
0,000

o aBR)’
?203.161

- 155,555

97,990
176,828
9R_ 149
98,907

L453
L1390

0.000
e300



1en~y Ge(D0 UANDE] N.000

Lepno Neliny _Nenyn U000
f 3

lenad N, 0089 fentin) 9,900
Ye0n0 LRVLE!] fNengn 04000
6 1

lenny N, 009 nenoo V,000
Ven0 ne010) Negne 3,000

PAYOFF MATRIX FOR Ga“f AT STAGE 2

negno
_Den00

LYY
Ne000

neann

Ne000

—0.000

0,000

0000

" Tn.noo

Ne000 06000

1 . o S i |
[ 22.3c3 Ne DY aen0n 29,214 fennp 0.000
0 25.423 0,000 S Megan 29,021 0,070 0,000
0 26.1°3 0.000 0000 284,167 nengo 0,000
0 41527 1,020 Qef0f 34,965 | 0,070 0,000
n 4R, =4 0,000 Nennn 34 82n Nennn n,nno
1 894351 107.042 1640722 49,114 1194478 R9,691
IH= 6 TR= 5
wW(IR,1R) 69.115n - .
RILUE AND RED STPATEGTES FOR PERION 2
04y 0,900 T yL,nO0 0000 N 1) 1,000
LLY] 0.000  n.080 1 nag N.NN0 n,000
wLUE ANp BFn STHATEGTIES FOR PerlUn 3
6 4
1enn0 7.009 ‘fen0n 70,000 nennn 0.000
1030 0000 _0en0n 0,000 nenon 0000
PAYOFF MATRIy FOR GAME AY STARE 2
L e () 0 i [}
n =-6,110 23,229 Neri00 0,000 negon n.000
n 154652 36,84y Ne0d0 0,000 o0
0 44726 35,703 nenon 0,000 nNe0o 0,000
0 SefB4 344583 9epon 0,000 N+000 0,000
" 23342 47.n83 negn 0.000 nennn ne0Q0
1 91.175 83,694  139.385 96,300 1722063 106,287
IHx [ TR= [ o -
wW{IA,TR) 83,694% -
HLUFE AND ®EN STRATEGTES FOR PfRTOn 2
a,0r0 0,000 TT6,600 0,000 [N 1,000
0,040 1,000 _ nanng v,000 NenI0 0,000
wl-UF aNp Rgp STRATEGTES FOR PERI0N 3 _
6 ? - s —
12040 0+000 a*non Me00n nepno 06e000
1,000 0.000 _  1.000 9.000 Na000 0,000
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PAYOFF MATRIY FOR GAME AT STARF 2

1 ] Q
1 =344 7 32,119 5He 143
[} 34,632 0.000 D200
L] =34.639 0.00) De0ON
n =34 4,676 0,000 M 290
L] =34ehs2 M09 Nennn
n =34.6306 0,000 Nenin
INm | I1R= k]
LT3 CHY LY 34,6169
BLUE AND RED STRATEGIES Fnr oEx1)n
1,030 0,099 3,000
1,000 0,490 fyn0n

gtUe aAND HENn STRATEGIES FNR PrK1On

1 1
1=n~0 N300 0en)n
14070 0.000 0ed09

PAYOFF MATRIv FOR GAME AT STARE ?

1 0 a
0 9+511 N.00) tenyn
0 9,142 0.000 %.0J0
0 Re700 0,000 Nerpn
n 9,704 0.0%0 terQQ
n 9.3578 0.000 Gep0N
1 10129 34.868 57.173
1us ? TR= 3
w(In, IRy 1n,1392
HWLUE AND AEDN STRATEGIES FOR PENTUD
C0,050 n,009° n,non
l.000 2.0919 2000

gLUE ANp REn STRATEGIES FOR PpRTup

[ 1
1e0n0 0009 fhendn
1030 04099 PRI

PAYNFF MATRIX FOR GA“E AT STARE 2

1 9 0
0 204245 0.090 Nenon
0 204520 0,000 0e000
0 20,748 0,000 De000
0 224657 2,000 0,009
n 272.7%1 0.000 Nennn
} 25.822 41,911 hTe867
TH= 3 VR- 3
w(Ir,1R) 25.2191

HLUE AND RED STRATEGIES FOR PFrTON

0
13,348
000
J. 000
0,090
n,000
n,0nn

v don
0,000

0.000
0.000

n,900
0.000
n,0n00
0.900
0,000
24,729

n,000
9,006

J.000
0,000

1
24,3903
2%.109
23,49
25,022
24,13~
25,209

i}
R2.07h
0.020
nenon
0enn®
Aennn
Qein

0,009
".3’_‘0

Asnnn
Cen00

i
nennn
f.000
NN
feanQ
LR LT

§3+213

Nenng
0e000

a
fennn
Qe000
LRGBS
0.239
fennn

84769

119

43,21
0,030
0,000
0.000
0,000
{‘Inoo

0,000
1,009

NeNOO
1.000

n.n00
0,000
NeNOO
0,000
N,aNNQ
50,627

1,000
0.000

N«000
9.000

N.N00
0.000
n,000
0,000
f. 000
S2.366



1,04 n g AL,r00 RICLD] L LT 1,000
1,000 a,000 Mennn 1,000 fefNN__ 0,000
HLUE AND RED STRATEGIES FOR PFHTUN
6 “ .
leono ne0np penyn 9,009 nenan 00000
1000 04099 nepnn d.0n0 Nennn 04000
PAYNFF MATRIX FOR GAE AT $TAGE 2 B -
1 9 .0 . N = -
0 ~3e3n3 Nal00) nengn 0,000 Aennn 0.000
0 -A,778 D000 0e000 0,000 Nen0n 0,000
n -9,157 0,019 0,000 9,000 h.N00 0,000
] =9.,004 0.000 04000 _0.000 0000 .0.000 .
0 -R,6n7 n.0n0 0s0tn0 0,000 nen0O 0,000
t =7.7%5 29.933 51.134 (19,196 49753 45,284
In= 4 tR= 3
w(ln,1R) =7.7151 1 B
BLUF ANN REN STRATERIES FNR AFr1nn 2
n, 070 2,000 0,407 0 moo AJone T Y 000
1,040 0,000 Q0,090 0 _Non P00 0,000
whUr ANp Rgn STRATEGIES FAR Prelig  a
6 1
1e0n0 naGnp Caendn 0,000 fenan 0.000
1000 0000 Nepdo _ 0.000_ _NeQ00 ___ Ne000
PAYNFF MATRTy FOR GAME AY STARE 32 - T -
1 ) . n 1. 0 0
0 18.5n8 0e000 Moo ?4,925% fennn n.000
" 19.006 0,009 0e000 23,757 Nenn 0.000
) 19,440 0.000 nennn 23,059 na0no 0,000
0 224572 n.0ny _0endn 25,274 0en0n
n ?2.6a7 .09 14000 24 ,13R nenno 0,000
1 29.540 454440 _ 2h,195 59439 540499
TH= TR= 3 - -
Wi, I%) 2641952 o o o
BILUF AND HEN STRATEGTIES FNR PERTON _
0,0A0 0,000 CA,600 0.000 (G ) 1,000
A 000 0,000 NDe070 1,000 . Na0n0 0,002
wlUe ANp Rgp STRATEGIES FOR PrHIUy - S .
6 4
12040 ne200 aenIn 0,000 neann 04000
14000 04090 Nepd0___ 0,000 ne0n0 0,000

120



-

bAYOFF MATRIX FOR GAME AT STagE |

n =13,7+8 n.i00 ~34.¢17
n Q6,944 ralnp 101309
[ 20Q,3:0 n,tng 28,700
o 59,819 C.000 «7,70%
(1] 209,757 [T 2A, 165
i 22r4Rs4l 64,633 324487
5aMF VpaLug 32,4RAKK
SLUE AND HED STRATEGIFS FOR PFHYON
n,0A0 nreg 0,000
0,0~0 neng 1,100

3LUF AND REn STHATEGTES FOP PFh10R

[]
Nep~0
pe000

1 . - —— ——
p.Cne hen00
peGo0 2e000

0,000
0_0on
n,o00r
0,00¢
e,000
141,568

n, 000
nlcen

~0.00n

n
fenOD
nenng
Nl

fe00L
fefnn

694115

A,nen
nango

fenng
ren0g

0,000
0,000
n Ao0
0.000
£,000

83,694
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1,000
0,000

1.000
na000



5. Option 3C

The full output using option 3C consists of about 20 four-
or five-page sections, one for each first-period payoff entry
computed. The sections appear in the order that the first-
period payoff entries are computed, which depends on the input
data. Shown below are the sections for the first and last pay-
off entrles computed, which are elements (1,1) and (5,3) of the
first-period payoff matrix. (To avoid undue length of this
volume, the rest of the pages of output 3C have been omitted.)
Each section has a second-period payoff matrix and game solution
at the end, preceded by a series of third-period payoff matrices
and game solutions.
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PAYNFF

MATRIX FOR GAME AY STAGE 1
1 0 [d n n n
) =34,996  -28,356 3,557 <39 917 T24887 4,271
0 36,116 0,000 0.000 0,000 W] o, nno
L =37,108% 0,000~ RNt T 000 A 6h0 LT
0 35,707 0,000 0,000 0,000 n.ann 0,000
n =36 940 0,000 WO 0,000 AL AR 5,000
0 «36,640 0,000 04000 0on 9,090 0,00¢
. — - SN O —— . —— AT
Jus 1 IRy 1
V(JRyJR) ~34,9957 =
HLUE AND RER STRATEGIES ¢NR PeHiOp
1,000 0,060 T 0.600 A fen ANenng 8,000
1,070 0,000 €.M00 0,000 f.0%0  ain00
PAYOFF MATHIY FOR GAME AT STARE 3 R = N
1 S () IO B [y n B
\ ~45,749 35,004 =6.R99 237,579 —hohiR ~k,256
0 46,903 0,000 2,000 Y n.enp 0,000
0 48,143 0,600 0.0C0 0,000 n.nn0 n, 000
0 46,619 0,080 0,000 0,000  n,e30 0,000
0 -47,938 0,000 0.000 0,000 Nen00 0,000
0 «47,6R9 0,000 Nen90 0,000 0,000 0,000
Jas 2 Rg 1
V{JRsIR) ~45,76RK e =
BLUE AND RED STRATEGTES FOR PpHpOp o )
1,040 0,060 Nend0 ~  ©,000 n.nno 0.000
1,070 0,000 0,000 0,000  n,0n0 0 0o
PAYOFF ‘MATRIy FOR GAME AT STAGE 3 e =
1 e Gy ) SO () e (s
1 =59,956  =45,57¢  -22.629 47,99 57,8501  -27,1R84
0 -61,Re8 0,000 04090 0,000 _ A,0n0 0,000
0 «63,0c3 0,400 0.C00 0,000 ra.000 0,000
o -61,5a7 0,000 N.000 9,000 .  ngn00 0,000
o 62,042 6,000 0000 v, 000 LY 0,000
n -62,718 64600 0,000 0,000 0000 £,000
Jym 3 L 1
V(JR, JR) -59,956= : —
HLUg aND PEp STRATEGTES FOP PER{On 5
1.n70 0,000 0.c00 6,000  0.nn0 0,000
1.000 teb0p DepQO 0,000 _Depnn 0,000
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PAYNFF MAvnxxlron GAME AT STARE 3
7] n

1 36,242 =18,209 1h04RE
n =37,177 n,ueo GenON
1] =39,pc51 n,ung nL.ron
0 -36,539 6,000 0,000
n «38,607 0,00C 0,00n
] =3d,2=6 0,000 0,000
JHa 4 IR= 1 )
V{JR,IR) 35,2427
wLUE aNp REp STRATEGTES FOR PEMrOn
14070 0,000 Neno
1,000 0,000 0,000

PAYOFF MATRIy FUK GAME AT STagt 3
1 [ n

) 47,109  =28,934 =-2.901]
0 -53,276 0,000 _0,p00
0 56,574 0,00y 0,000
0 «51,570 2,000 00000
0 54,70l 0,000 0,000
0 -56,943 v.tng 02000

Ju= [ IRe ] R

V (IR yJR) -47,189¢

BLYE aND REn STRATEGIES fpOR Pe10n

1,050 0,000 0,000
1,000 0,600 n,c00

PAYOFF MATRIX FOR GAME AT STAGE 3
1

_n (s
1 =10.7<9 3.224 17.089
0 =27,571 Q.000 04000
0 42,070 0,000 0eN00
o -23,449 0,000 2.000
0 ~41,429 0,00¢ 0en00
] 40 478 0,000 0,000
ng . 6 LY 1
V{JR¢JR) -10,7488
HLUE aNp Ren STRATEGTES ¢OR PEHyun
1.070 0.060¢ 0eNQO
1,000 0,600 _ 0,000

PAYNFF MATPIKIFOR GAYE AT STaGt 1
: n

9 "
1 174066 32.547 45,138
0 5,571 0,000 0.400

n

-21,418

¢ 000
0,000
0,000
07000
0,000

0,000

o000

n

«31,56h

-

] ’7( 100
0.000
2,000
u,noe
9,009

0,000

n_von
.

N
1,389
2,000
2,000
0,000
6,000
07000

0,000
H,000

—';ll;BI.R
0,000

10e42)
n.n0n
n,ann
_Qennn
fannn
0.000

0enno
n,non

~R 4,075
le'z‘n
n,A00
£a02
0,000
_Da200

nenna
(\Ji\ﬂﬂ

n
1R TR
02000
Oenn0
.. Pa000
0e0NA
_ Ma000

Nennn
0,000
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10,518
n,ano
e,000
n,neo
0,000
0,000

0,000
0,900

-R,R2%
0,000
0,000
0.000
0,000
2,000

0.000
0,000 .

48, 0A6
0,000



n 3,404 n, 009 9,000 0,000 n,Ann 0,000

n A,346 0,000 Ne000 v, 000 Nengn 0,000

n «3.09 Nheheg Nen(n 0,000 nendo 0.000

n 2,215 0,000 Pe00O. 0,006 _ 0.020 0,000
= 6 Re 2

VIJR,JR) 17,0667

B Ur anD HEn STRATEGTES fOR kEhtop A
1,040 AED T BL00n 0,000 f.000 6,000
Leneu P00 0000 D 000 0,000 0,000

PAYOFF MATRIy FOR GA“E AT STARE 3
1

2 LG 0 n 0
\ 46,926 59,784 724193 53,274 727227 72.330
0 39 _R94 0,000 0,000 0_000 0,no00 0,000
1) 3», N5 0,000 04000 0,000 CenNNO 0,000
o 4n, 608 v, 000 _N.no0 H,000  n.onn 0,000
a 33,nel 0,N00 GenGO n,00p N.N00 n, o000
0 33,619 0,000  n.000 0,000 r.000 0,000
Jya & LY 3
VIJR.JR) 46,9562
BLUE aND REN STHATEGIFS ENR Pekion
1,00 n,000  — 9.000 0,000 0,000 0,000
1,000 0,000  Dar00 0,000 0en00 0,000

PAYAFF MATRIX FOR GAYE AT STAGE 3
1 (

E=10 ) 0 0 0 0
1 ~13,7r8 la €0} 49.800 9,340 40.032 4R, 275
0 -16,978 0,000 0,000 0,000 0,000 0,000
0 “20,002 n,000° ne000 0,000 0.000 0,000
0 =15,649 0,000 0.pp0 0,000 0000 0.000
0 =19,451 0,100 A, 000 0,000 f.n00 0,000
[ -18,540 0,600 n.con 0,000 0.000 0,000

Jnue 6 Re 4

VIJRJR) -13,7077

s UE anND REn STRATEGTES FoR PFRpon 3

1,070 0,0 T hL.en0 7,000 Nennn 0,000
1,000 u,e00 0,000 0,000 n,ono 0,000

PAYAFF MATRIY FOR GAME AT STAGE 1
1 n

n n n 1]
1 33.773 51,836  A1.604 47,413 A34497 A3,46]
0 31,233 n,0n0 0.nQO 0,000 0.N00 0,000
n 29,248 n, 000 n.000 n,000 0,000 0,000
0 31,077 0,000 0,090 0,000 n,gen 0,000
[ 29,619 n, 000 n.000 0,000 0.100 0,000
n 35,182 0,000 04000 2,000 n.900 0,000
Juy= [y = ]
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VitJryJR) 33,2720
HLUF aND PER STRATERTES Fnd vehynp

1.020 0,00y Nen00
1,000 0,00y Fef00

PAYOFF MATRTX FOR GA™E AT STant 13
1

[} 0
1 34,210 43,3n5 114,780
[ 3r 93 2,000 n.Q0n
0 19,347 0,009 N.000
0 32,37 0,000 0,000
0 22,779 0,000 1.000
0 28,708 n,00n Nyn00

J“' 6 = )

VIJR,JR) 34,2159

BLUF AND RED STRATEGTES ¢nR Ppkyon

1,000 0,001 0,000
1,070 n,600 n,n00

PAYOFF MATRII‘FUR GAMFE AT STARE 13

o 9
1 =26e¢743 =19,908 Ven?s
[ -27,574 [T A,00n0
0 -2R,444 0, e00 nen00
0 27,7273 N0y 2.000
[} «28 P04 0,000 nennn
i} «27,945 n,nno 0,090
Jum 1 Ry 4
VIJR,JR) -72h,74249
HLUE AND HENn STRATEGTES rUR PFR1On
1,040 0.0n0 Ne00N
o000 a,un0 4000

PAYOFF MATRYy FOR GA»E AT STantk £l
1 [}

0
1 =2h.2r5 -19,770 17.555
0 -2K,976 0.000 N.0n0
0 -27,756 0,00y 0,000
n 26,771 0,100 2,000
0 «27,575 3,000 n,.00
0 -27,3x2 n,0ng o,roc
Jus F] Re 4
VIJR,JR) =26,2081
BLUF aND RepD STRATEGTES F0¥ PeHyon
1.050 n,rn) Nenny
1.000 0,600 n.nln

0,000
0,000

1
41,597
0,000
0,000
0,000
n.000
0,000

0,00n
0 _0gn

o

Ta20,7M7

9,000
alnoo

0,000,

9,000

.

n.000

0,090
0,uQ0

N
«21,573
9,000
22000
v_noo

0_000

0,000

0,600
0000

fannn
nennn

n
111,004
LY
c.nnn
0,000
fannn
A, nn0

ngnnn
n,ann

11.947
94000
0,000
2000
nennn
[ALLY}

nannn
ran00

n
13276
reann
f,0n0
n,an00
nonnn
n,n~0

nenng
n nan
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£.n00
0,000

n9,49%
0,nn0
0,000
0,000
0,000
0,000

6,000
ﬂ.ﬂoo

12,307
n.nuo
n.0no
0.000
n,0no
0,000

0,000
n,oeco

14,617
n_000
0,000
000
0,000
0,000

n,000
n.non



PAYOFF

MATRIv FOR GAME A1 STAGe 3
1

0 . n = M) J— ] - =
1 =26.9-1 20,7587 12.381 -?1,.539 12.9R3 13,34R
0 =27, 674 N, 0ng 34000 U,f0n  eA.n00 0,000
n -28,627 n,enn Ne000 0,000 Nennn 0,000
0 =27,4r1 000 Hef0n 0,000 _ 0,000 0,000
n =-28,311 n,000 n.non 9,000 LRTY] 0,000
n -2R. 7 2,090 na000 0,000 nenpn 0,000
Jy= 3 Rz o
V(JRyJR) -26,9008
BLUE AND REN STRATEGIES FNR PpKinn 4
1.0%0 n,rnn A.a0n T, 000 ALOAn T 0,000
1,030 0,090 1,000 0,000 5,000 n_000
PAYNFF MaTRTx FOR Ba“F AT STAGE 3
1 W 0— . — afh = (Te ™ 0 (00
1 221,429  «)4,744 ?he641  =15,719 26eAT3 26,927
n 22,977 LULT] 0.r00 0,000 14000 0,000
n 24,246 7,000 0,000 9,000 nennn 0,000
0 =22,475 2,190 0,000 0,000 N.000 0,000
o -23,976 0,090 0.000 0,000 0,000 0,000
0 23,615 9,000 2,000 0000 0,000 0,000
Jus & JRg 4
V(JR,JR) -21,625%
nLUr aNp Ren STRATEGrES ¢0R PeRyon 3
1,080 0,000 8,000 0,000 Ao 000 0,000
1,000 1,092 1,000 0,000 A N00 0,000
PAYOFF MATRIvy FOR GAME aT STAGE 3 [——=
1 n e L n 0
1 22,940  «13.453 24,391 =16,826 244405 24,617
n 24,206 0,209 0,000 0,000 1,990 0,000
] -25,505 0,000 2,000 0,000 0,000 0,000
a -23,822 7,900 0,000 9,900 LT 0,000
[1} =25,339 0,000 den00 0,000 N.000 0,900
n ~24,951 7,000 74000 0,000 n,.pa0 0,000
JHI 5 R= & R o
V(JR4JR) =22,9414 L .
Mi.UF anD REn STRATEGTES ¢nR PeRyony 3
1,049 0,090 Ne00n 0,000 0,000 0,000
1,079 0,900 9.000 0,000 Neftng 0,000
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PAYOFF MATRIv FOR GAME AT STAGL 2

1 bl

0 =34.906 Ne 0Ny
n 45,767 03900
0 =59.9506 0000
[} =3%5.7.2 0.000
n =47.)09 0000
1 =10.749 17.066
[H= 1 TH= 1
IR, IR ~13.7377
JLUE AND RED STRATEGIES FoRr

0,000 n_ 049

n,000 0,000

3L.UE aNn REp STRATEGIES F0n

6

l.0n0
1,000

4

0.000
n.nno

9
D100
0-000
7¢0109
D090
Nenyn

460 05K

DE=YON
1,000
14190

PERTON

Q000

000

1
=76.743
=26,205%
-26,901}
=21,625
~?22.940
“13,70R8

0,000
1,000

0,000

.. 9,000

Q)
NeANY
0e000
Aennn
Nengn
fNennn

U273

n,ann
NeN0O

LELLL]
7009
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[i}
Ne.000
0.000
NeNON
04000
teNOO

34,716

1,000
0,000

0,700
0,090



[DELETED OUTPUT SECTIONS OCCUR HERE.]

PAYQNFF MATRIv FOR GA“E aY STARE 3
L

¢ ) b] o 0
1 14,8R8 29,990 48,302 PH, 364 4R .BHA 4R ,96%
[} 17,12 n.0np 0annn 0 nge a,nnn n.nno
0 16,166 0,000 nenno 0,600 nenne n,000
n 17,645 .00y NenNNB 0.tnn. renQn 0,000
0 16212 NebAN 0ennn r.00n fnennn naNOD
n 16,445 0,009 Oepud b 000 Nennn 0.000
JR= ] JR= 1
V(Jn,JRy 1H,5849
BLUE AND REN STRATEGIES FnR RFuTON 13
1,030 o orp 0,000 o _ooo n, ann 0,000
1,070 0,000 HeD00 0 000 Nennn 0,000

PAYOFF MATRIX FOR GA™E AT STwWGE 3
1 [T} A a a a

1 19.006 34,268 «Ten0b 28,766 474275 47,61R
0 16,523 0,000 2,090 0,000 0,000 n,000
] 15,512 0.900 nNen00 0,000 LEGLL 0,000
(] 14,974 h,000 Nannoe 0 coo nanng 0,000
n 15,627 0,000 4000 0,000 A.n00 0,000
0 15,746 n.090 Nen00 0,000 0ann0 0.000
Jps ? iRs 3
V(JRJR) 19,0942
BLUE AND REN STRATEGTES FOR BFkyun 3
1,030 0,600 0eGOO 0,000 LPLLL 0,000
1,000 n,000 ran00 0,000 n,nno 0 nno

PAYOFF MATRIX FOR GAvE Af STARE 3

0 b] n L) n
1 19,400 30,369 45,774 28,976 Ak.n11 46,360
0 14,100 0,099 74400 0,000 Nenna 0,790
[} 14,909 04000 20040 0,000 Nennn n.000
n 16,78 9.990 bIYEL] 9,000 £a000 6,000
n- 14,919 Neuny Nen 0N 9.00n0 Nennn no9ny
0 18,177 0,709 £e00C 2.00C Nennn n.000
Jus= 3 R 1
VIJA, JR}) 19,4797
BLUE AND €N STRATEGIES #NR PERfON 3
1070 0,00 Ve 0O n,090 nennn 0,000
l.0n0 .00 0000 0,000 0s00D 0,000
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PAYNFF MATRIX FOR Ga“E AT STaRFE 3
1

1 o
1 22,578 35,419 h2,.835
0 18,452 0,000 Nenn
0 16,859 a,0np pLOUN
0 19,2=8 0,000 Ne0n
o 17,051 0,000 Yennn
n 17,179 n,00¢ 4900
Jys 4 = ]
V(JA, JR) 22,5724
ALYUE ANp Rep STRATEGIES eOP PpHyop
1,030 n,0ng n.000
1e0a0 N0 Qen20

PAYNFF MATRIy FOR GA“E aT STank 3
1

[} 0
1 224407 35,0133 AN e5HR
0 18,354 0,000 n,nnn
) 15,847 0.000 Nenon
[} 19,225 0.000 021900
n 15,998 0,290 ety
0 16,1492 0,090 9s0200
Jym 5 Ry 1
V{JR,JR) 22,6872
HLUE AND RED STRATEGIES FNR PrXyon
1,040 D,090 a,n0n0
1.9190 N.009 2,200

PAYAFF MATRIX FOR GAF AT STAGE 1
1

0 i
1 29,530 43,795 53,819
0 22.629 0.099 2,001
[ 17,847 1,000 90000
0 244029 0,004 2.000
n 18,025 n.000 N.000
0 18,308 2.793 Ne002
Jus [} Rg 1
VIJA, JR) 29,570
#.UE aNn HEp STRATEGTES ¢fIR PENYTIN
1.050 4,301 1,000
1,000 74092 242300

PAYNFF MATQleFOR GAME AT STaGE 3
b} n

1 45,440 56,743 nT.4135
0 39,4046 n,H0) 1000

n
13,817
n_oon
n,0ng
n_ o060
3,600
9,700

0,000
7,000

v Nen

_ 9,000

1,000
. 000

55,171
6,000

"
§3¢147
Nefad
Aan)n
fen0)
renn
Ce020

Nanih
o072

n
K0.77R
ﬂ.ﬁﬁﬂ
fenan
04030
n.nan
1.020

a,nnn
N.000

0
GR§T?
f.c0n0
Nenno
negnag
Nenhin
90120

n,nan
Dennd

57,793
Nennn
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n
§2,714
n,onng
0,000
0,000
n,00n
0,000

0,000
0,000

0
§1,.N4]
0,000
0,000
2,000
n.ono
0,320

0,000
p.00¢

3

SR, 6AR
0,003
n, 000
0,000
0,000
¢,000

0,000
0.000

47,948
a,_npo



n 34,502 LIGEM LPEET! BROLE] L) n,000
0 4n.4v2 0e1199 0+129 0.000 Men0d . 0.000
n 34,819 LE T "o 40 0,000 fenng n,000
n 35,148 PRI 0e000 2,000 fe030 D000
Ju= [ IR= 2
ViJg,JR) 45,4498
—i
HLUF aND REN STRATEGTFES FNR PErypon 9
1.020 D000 Nenan 0,000 ne000 0,000
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APPENDIX A

ALPHABETICAL LISTING AND DEFINITIONS OF INPUT VARIABLES



Variable Name

Definition

BAA (KBA,ID)
BADRI (INDB,TYR)

BAKRT (INDB,TYR)

BALPHA (TYB,MSB)

BCWGT

BD(15)

BDA (KED, ID)
BDRNS(2)
BDRS(TYB)
BFRAC1

BFRAC2
BIDRA(TYB,INDR)

BTIKRA (TYB,INDR)

BKRNS (2)

Blue aircraft added, by kind of Blue aircraft and day
(including day 1).

Air-to-air detection parameter for Blue attackers detect-
ing Red interceptors.

Air-to-air kill parameter for Blue attackers:

1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA
killing Red interceptors:

1l-GP; 2 - SP.

Fraction of Blue attackers that do not jettison their
ordnance and fly back but continue on, by Blue attacker
type:

1-GP; 2 -2SP
and attack mission:

1 - CAS; 2 ~ ABA,

Weight for cumulative Blue CAS firepower delivered (must
be zero if MOE=4),

Proportion of Blue divisions destroyed--vector of break-
point ordinates for interpolation.

Blue divisions added, by kind of Blue division and day
(including day 1).

Parameter for Blue detecting Red nonsheltered aircraft:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.

Parameter for Blue detecting Red shelters:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.

Fraction of Blue aircraft on base before change in sortie
rate.

Fraction of Blue aircraft on base after change in sortie
rate.

Air-to-air detection parameter for Blue interceptors
detecting Red attackers (subscripted as for BIKRA, below).

Air-to-air kill parameter for Blue interceptors:
1-GP; 2 - 3P

killing Red attackers:
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA.

Parameter for Blue killing Red nonsheltered aircraft:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.
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Variable Name

Definition

BKRS(2)

BPARK

BPASS(TYRB)

BQWGT(2)

BSAMZR (TYR,MSR)

BSWGT (MS)

BUAT,

BUAN1 ,BUAND

BUAS1,BUAS?

B4B

BUNS1,BUNS?2

BU4SN1 ,BUSN2

DBQRA

Parameter for Blue killing Red shelters:
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft.

Number of Blue parking areas for aircraft on each Blue
airbase.

Number of passes per Blue ABA sortie by
1 - GP-ABA aircraft; 2 - SP-ARA aircraft.

If MOE=4, BQWGT(1) is weight for surviving Blue general-
purpose aircraft; BQWGT(2) is not used. If MOE=5,
BQWGT(1) is weight for Blue GP surviving aircraft minus
desired Blue QRA; BQWGT(2) is weight for desired minus
actual Blue QRA.

Proportion of Red attack sorties by type:
1-GP; 2 - 8P

and by mission:
1l - CAS; 2 - ABA

destroyed by Blue ground-to-air weapons.

Weights for surviving SP aircraft (KBA=2,3,4), by kind of
aircraft:
1l - SP-CAS; 2 - SP-ABA; 3 - SP-INT.

Overlap factor (between 0 and 1) for Red munitions at the

Blue airbase.

Lethal area covered by one pass of a Red GP- or SP-ARA
aircraft (resp.) dropping "anti-nonsheltered" munitions
against nonsheltered aircraft.

Lethal area covered by one pass of a Red GP- or SP-ABA
aircraft (resp.) dropping "anti-shelter" munitions against
shelters.

Area (in square meters) of a typical airbase on which Blue
aircraft might be located.

A reduction factor applied to BUAN1 or BUAN2 (resp.) when
"anti-nonsheltered" munitions are dropped on shelters.

An expansion (or reduction) factor applied to BUAS1 or
BU4AS2 (resp.) when "anti-shelter" munitions are dropped on
nonsheltered aircraft.

Desired Blue Quick Reaction Alert aircraft level (number
of aircraft).



Variable Name Definition

DRQRA Desired Red Quick Reaction Alert aircraft level (number of
aircraft).

FA(15) FEBA advance--vector of breakpoint ordinates for inter-
polation.

FBA(KBA) Firepower per successful Blue CAS sortie:

1 - by a GP plane on CAS; 2 - by a SP-CAS plane.

FBD(KRBD) Firepower per Blue division.

FBSK Fraction of Blue aircraft shelters hit by Red that are
destroyed.

FRA (KRA) Firepower per successful Red CAS sortie:

1 - by a GP plane on CAS; 2 - by a SP-CAS plane.

FRBD(15) Force ratio for BRlue division destruction--vector of
breakpoint abscissas for interpolation.

FRD(XRD) Firepower per Red division.

FRFA(15) Force ratios for FEBA advance--vector of breakpoint
abscissas for interpolation.

FRRD(15) Force ratios for Red division destruction.

FRSK Fraction of Red aircraft shelters hit by Blue that are
destroyed.

GVA Game value added (i.e., value added to each payoff entry

to make it positive for the game-solving procedure).

TAA Indicator for air-to-air combat mode:
0 - basic method;
1 - method where some attackers drop their ordnance,
then shoot back at enemy interceptors.

TBABA Indicator for Blue ABA attack mode of Red airbases
(1, 2, 3, or 4).
IDBSRC Day for Blue sortie rates to change.
IDL2 First day of second period; if two periods, first day of

first period (i.e., day 1).

IDL3 First day of third period; if two periods, first day of
secord period.
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Variable Name

Definition

IDRSRC
IPRU

IPRV

TRABA

IREPLB

IREPLR
IRO

TR3SH

JRO

KRO

MOE

MOET

NFRED

NFRFA

NID

Day for Red sortie rates to change.
Indicator for printing third-period game results.

Indicator for printing second-period game results:
0 - do not print; 1 - print.

Irdicator for Red ABA attack mode of Blue airbases
(1, 2, 3, or W).

Indicator for casualty replacement of Blue ground forces:
0 - no Blue ground casualties are replaced;
1 - all Blue ground casualties are replaced.

Indicator for casualty replacement of Red ground forces.

First Red allocation to use in solving first-period games
(must not exceed NR).

Indicator for Red SP-ABA aircraft to be sheltered:
0 - do shelter them; 1 - do not shelter them.

First Red allocation to use in solving second-period
games (must not exceed NR).

‘First Red allocation to use in solving third-period games

(must not exceed NR).
Measure of effectiveness to be optimized:

1 - FEBA; 2 - firepower difference;

3 - air firepower difference;

4 - surviving aircraft, weighted by type;

5 - generalized air measure, including QRA.
Day on which MOE is to be found.

Number of Blue pure strategies (all pure strategies are
available in each period).

Number (up to 15) of force ratios for Blue division
destruction.

Mumber (up to 15) of force ratios for FEBA advance.

Number (up to 15) of force ratios for Red division
destruction.

Number (up to 90) of days in war.
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Variable Name

Definition

NKBA

NKBD

NPD

NR

RAA (KRA, ID)

RADBTI (INDR,TYB)

RAKBI(INDR,TYB)

RALPHA (TYR,MSR)

RCWGT

RD(15)

RDA (KRD, ID)

RDBNS(2)

RDBS(TYR)

RFRAC1

RFRAC2

Number of kinds of Blue aircraft.

Number (up to 3) of kinds of Blue divisions.
Number of kinds of Red aircraft.

Number (up to 3) of kinds of Red divisions.
Number (up to 3) of periocds in war.

Number of Red pure strategies (all pure strategies are
available in each period).

Red aircraft added, by kind of Red aircraft and day
(including day 1).

Air-to-air detection parameter--Red attackers detect Blue
interceptors.

Air-to-air kill parameter; Red attackers—-
1 - CAS; 2 - ABA; 3 ~ CAS; 4 - ABA

kill Blue interceptors:
1-GP; 2 - SP.

Fraction of Red attackers that do not jettison their

ordnance but continue on, by Red attacker type and

mission.

Weight for cumulative Red CAS firepower delivered (must
be zero if MOE=L).

Proportion of Red divisions destroyed.

Red divisions added by kind of Red division and day
(including day 1).

Parameter for Red detecting Blue nonsheltered aircraft:
1l - Red GP aircraft; 2 - Red SP-ABA aircraft.

Parameter for Red detecting Blue shelters:
1 - Red GP aircraft; 2 - Red SP-ABA aircraft.

Fraction of Red aircraft on base before change in sortie
rate.

Fraction of Red aircraft on base after change in sortie
rate.
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Variable Name

Definition

RIDBA(TYR, INDB)

RTKBA (TYR, INDB)

RKBNS(2)

RKBS(2)

RPARK

RPASS(TYR)

RQWGT(2)

RSAMZB(TYB,MSB)

RSWGT(MS)

RUAL

RUANL ,RUAN?

RUAS1,RUAS?

RUB

RUNS1,RUNS2

RUSN1,RUSN2

Air-to-air detectlon parameter; Red interceptors detect
Blue attackers.

Air-to-air kill parameter; Red interceptors--
1-GPy 2 -SSP

kill Blue attackers:
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA.

Parameter for Red killing Blue nonsheltered aircraft:
1l - Red GP aircraft; 2 - Red SP-ABA aircraft.

Parameter for Red killing Blue shelters:
1 - Red GP aircraft; 2 - Red SP-ABA aircraft.

Number of Red parking areas for aircraft on each Red
airbase.

Number of passes per Red ABA sortie by--
1 - Red GP-ABA aircraft; 2 - Red SP-ABA aircraft.

Welghts for Red surviving GP aircraft and/or QRA
(analogous to BQWFT(:)).

Proportion of Blue attack sorties by type and mission

destroyed by Red ground-to-air weapons.

Welghts for surviving SP Red aircraft, by kind of
aircraft.

Overlap factor (between 0 and 1) for Blue munitions at
Red airbase.

Lethal area covered by one pass of a Blue GP- or SP-ABA
aircraft (resp.) dropping "anti-nonsheltered" munitions
against nonsheltered aircraft.

Lethal area covered by one pass of a Blue GP- or SP-ABA
aircraft (resp.) dropping "anti-shelter" munitions against
shelters.

Area of a typical airbase on which Red aircraft might be
located.

A reduction factor applied to RUANI or RUAN2 (resp.) when
"anti-nonsheltered" munitions are dropped on shelters.

An expansion (or reduction) factor applied to RUASI or

RUAS?2 (resp.) when "anti-shelter" munitions are dropped
on nonsheltered aircraft.

A-6



Variable Name

Definition

SORRB1(TYB,MSB)

SORRB2(TYB,MSB)

SORRR1(TYR,MSR)

SORRR2 (TYR,MSR)

XNBAA

XNBAB

Sortie rates for Blue before day IDBSRC, by type of aircraft:
1-~-GP; 2-23P

and by mission:
1 - CAS; 2 - ABA; 3 - INT.

Sortie rates for Blue on and after day IDBSRC, by type of
aircraft:

1-GP; 2 ~-S8P
and by mission:

1 - CAS; 2 — ABA; 3 - INT.

Sortie rates for Red before day IDRSRC, by type of aircraft:
1 -GpP; 2 - SP

and by mission:
1 - CAS; 2 - ABA; 3 - INT.

Sortie rates for Red on and after day IDRSRC, by type of
aircraft:
1-GpP; 2-2SP

- and by mission:

1 - CAS; 2 - ABA; 3 - INT.

Number of notionalized Blue air-to-ailr combat regions (on
Blue side of FERA).

Number of notionalized (identical) Blue airbases.

Number of notionalized Red air-to-air combat regions (on
Red side of FEBA).

Number of notionalized (identical) Red airbases.

A-T



APPENDIX B

ALPHABETICAL LISTING AND DEFINITIONS OF
COMPUTED VARIABLES OF SUBROUTINE CAM



Variable Name

Definition

ABQRA

ABQRAN
ABQRAS

ARQRA

ARQRAN
ARQRAS
BA(TY,MS)

BAAS

BAD(KBA,ID)
BAF(ID)
BAFB(TY, )
BAT (KBA,TD)
BAKAA (TY ,MS)

BAKNS
BAKS

BAL(TY ,MS)

BANAS

BANF(TY,MS)

BATP

Actual number of Blue QRA aircraft (GP aircraft designated
as QRA).

Number of nonsheltered Blue QRA aircraft.

Number of sheltered Blue QRA aircraft (QRA are given
priority in sheltering).

Actual number of Red QRA aircraft (GP aircraft designated
as QRA).

Number of nonsheltered Red QRA aircraft.
Number of sheltered Red QRA aircraft.

Blue aircraft on missions, by aircraft type (GP or SP)
and mission.

Blue GP aircraft assignhable to missions.

Blue aircraft destroyed on day ID, by kind of Blue
aircraft.

Blue air firepower (i.e., successful CAS firepower)
delivered on day ID.

Blue aircraft that fly back to Blue airbase, by aircraft
type and mission.

Inventory of Blue aircraft at beginning of day ID, by
kind of Blue aircraft.

Blue aircraft killed in the air-to-air interaction, by
aircraft type and mission.

Blue nonsheltered aircraft destroyed.
Blue sheltered aircraft destroyed.

Blue aircraft lost to enemy SAMs (ground-to-air
interaction), by aircraft type and mission.

Blue GP aircraft not assigned to missions.

Blue aircraft not flying (i.e., staying on the base):
positive only if the sortie rate is less than 1.0.

Blue attack total passes (=PBABA(1)+PBARA(2)).



Variable Name

Definition

BATS

BATS1

BAVUL (KBA )

BAVULT

BDD(KBD, ID)

BDI (KBD, ID)

BF(ID)

BFRAC
BGF(ID)
BITS

BITS1
BPENG(TYB)
BPOPNS (KBA)
BPOPS (KBA)
BS(TY,MS)

BSENG (TYB,MSB)

BSFB(TY,MS)

Blue attack sorties (CAS and ABA).

Blue attack sorties per notionalized air-to-air combat
region on Red side of FEBA (BATS1=BATS/XNRAA).

Blue aircraft vulnerable to enemy ABA, by kind of Blue
aircraft (not including QRA).

Total Blue aircraft vulnerable to enemy ABA (not including
QRA).

Blue divisions destroyed on day ID, by kind of Blue
division.

Blue division inventory at beginning of day ID, by kind
of Blue division.

Blue total firepower (ground plus successful CAS)
delivered on day ID.

Fraction of Blue aircraft on base.
Blue ground firepower delivered on day ID.
Blue intercept sorties.

Blue intercept sorties per notionalized air-to-air combat
region on Blue side of FEBA (BITSI=BITS/XNBAA).

Proportion of Blue intercept sorties engaged that are of
type TYB:
1 - GP; 2 - SP.

Population of nonsheltered Blue aircraft.

Population of sheltered Blue aircraft (i.e., number of
aircraft), by kind of Blue aircraft (including QRA).

Blue sorties, by aircraft type and mission.

Blue attack sorties engaged by Red interceptors, by type
of Blue aircraft and attack mission only:
1 - CAS; 2 - ABA.

Blue sorties that fly back to Blue airbase and do not
attempt to deliver ordnance (BSFB(TY,3)=0; the whole
array is gzero if the first air-to-air attrition method
is used).



Variable Name

Definition

BSHEL

BSHEL1

BSHELK(ID)

BSKAA (TYB,MSB)

BSL(TY,MS)

BTOT

BTOTNS

BTOTS

BUAN
BUAS

BUNS

BUSN

CBAF(ID)

CBF(ID)

CRAF(ID)

CRF(ID)

DFEBA
DFOBA
FEBA(ID)

FRBR

Number of Blue shelters (recomputed each day).

Blue shelters remaining after QRA aircraft are sheltered
(zero if ABQRAN > 0.0).

Blue shelters destroyed on day ID.

Blue sorties killed in the air-to-air interactions, by
aircraft type and mission.

Blue sorties lost to enemy SAMs (ground-to-air inter-
action), by aircraft type and mission.

Total Blue aircraft vulnerable to ABA (=BTOTS+BTOTNS).

Total nonsheltered Blue aircraft (= ) BPOPNS(KBA)).
KBA

Total sheltered Blue aircraft (= ) BPOPS(KBA)).
KBA

Average area covered by a Red "anti-nonsheltered" munition.
Average area covered by a Red "anti-shelter" munition.

Average reduction factor when Red "anti-nonsheltered"
munitions are used against shelters.

Average expansion factor when Red "anti-shelter" munitions
are used against nonsheltered aircraft.

Cumulative Blue CAS firepower delivered to date.

Cumulative Blue ground plus CAS firepower delivered to
date.

Cumulative Red CAS firepower delivered to date.

Cumilative Red ground plus CAS firepower delivered to
date.

FEBA advance.
Negative of FEBA advance.
FEBA position at end of day ID.

Force ratio of Blue to Red firepower.
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Variable Name

Definition

FRRB

IBART

IBIRA

IDL

IDU

IFD
NTN

PBABA (TYB)

PEDID

PRABA(TYR)

PRDID

PROD1, PROD2,
X1, X15, X2,
DENOM

PROPB(MS, IFD)

PROPR(MS,IFD)

RA(TY,MS)

RAAS

Force ratio of Red to Blue firepower (=1/FRBR).

Check variable for the Blue attacker-Red interceptor
interaction.

Check variable (the Blue interceptor-Red attacker
attritions are zero if either side has zero sorties;
IBIRA then is set to 1, and the attrition computation is
bypassed).

First day for which assessment is to be computed in that
particular call of CAM.

Last day for which assessment is to be computed in that
particular call of CAM.

Pericd of war.
Number of iterations of Newton's method to find optimal Q.

Blue ABA aircraft passes by type of ABA aircraft:
1l-GP; 2 - SP.

Percent Blue divisions destroyed.

‘Red ABA aircraft passes by type of ABA aircraft:

1l - GP; 2 - SP.
Percent of Red divisions destroyed.
Working variables for computing attritions in secord

method (air-to-air).

Proportion of Blue GP aircraft assighed to mission MS
in period IPD (in two-period war, IPD is 2 for the first
period and 3 for the secord).

Proportion of Red GP aircraft assigned to mission MS
in period IFD.

Proportion of Blue passes to attack Red shelters—-
computed if IBABA=2 or 4. Or proportion of Red passes to
attack Blue shelters (the remainder attack Blue
nonsheltered aircraft)--computed if IRABA=2 or 4.

Red aircraft on missions, by aircraft type and mission.

Red GP aircraft assignable to missions.
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Variable Name Definition

RAD(KRA,ID) Red aircraft destroyed on day ID, by kind of Red aircraft.

RAF(ID) Red air firepower delivered on day ID.

RAFB(TY ,MS) Red aircraft that fly back to Red airbase, by aircraft
type and mission.

RAI(KRA,ID) Red aircraft inventory at beginning of day ID, by kind of
Red aircraft.

RAKAA(TY,MS) Red aircraft killed in the air-to-air interaction, by
aircraft type and mission.

RAKNS Red nonsheltered aircraft destroyed.

RAKS Red sheltered aircraft destroyed.

RAL(TY,MS) Red aircraft lost to enemy SAMs (ground-to-air inter-
action), by aircraft type and mission.

RANAS Red GP aircraft not assigned to missions.

RANF(TY,MS) Red aircraft not flying (i.e., staying on the base; this
is positive only if the sortie rate is less than 1.0).

RATP Red attack total passes (=PRABA(1)+PRABA(2)).

RATS Red attack sorties (CAS and ABA).

RATS1 Red attack sortiles per notionalized air-to-air combat
region on Blue side of FEBA (RATS1=RATS/XNBAA).

RAVUL(KBA) Red aircraft vulnerable to enemy ABA, by kind of Red
aircraft (not including QRA).

RAVULT Total Red aircraft vulnerable to ABA that can be
sheltered (not including QRA).

RDD(KRD,ID) Red divisions destroyed on day ID, by kind of Red
division.

RDI(KRD,ID) Red division inventory at beginning of day ID, by kind of
Red division.

RF(ID) Red total firepower delivered on day ID.

RFRAC Fraction of Red aircraft on base.

RGF(ID) Red ground firepower delivered on day ID.
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Variable Name

Definition

RITS

RITS1

RPENG (TYR)
RPOPNS (KRA)
RPOPS(KRA)

RS(TY,MS)

RSENG (TYR,MSR)

RSFB(TY,MS)

RSHEL
RSHEL1

RSHELK (ID)

RSKAA (TYR,MSR)

RSL(TY,MS)

RTOT

RTOTNS

RTOTS

Red intercept sorties.

Red intercept sorties per notionalized air-to-air combat
region on Red side of FEBA (RITSI=RITS/XNRAA).

Proportion of Red intercept sorties engaged that are of
type TYR.

Population of nonsheltered Red aircraft, by kind of Red
aircraft.

Population of sheltered Red aircraft, by kind of Red
aircraft.

Red sorties, by aircraft type and mission.
Red attack sorties engaged by Blue interceptors, by type
of Red aircraft and attack mission only:

1l - CAS; 2 ~ ABA.
Red sorties that fly back to Red airbase and do not
attempt to deliver ordnance (RSFB(TY,3)=0; the whole
array is zero if the first air-to-air attrition method is
used).
Number of Red shelters (recomputed each day).

Number of Red shelters remaining after QRA aircraft are
sheltered.

Red shelters destroyed on day ID.

Red sorties killed in the air-to-air interactions, by
aircraft type and mission.

Red sorties lost to enemy SAMs (ground-to-air interaction),
by aircraft type and mission.

Total Red aircraft vulnerable to ABA (=RTOTS+RTOTNS).

Total nonsheltered Red aircraft (= § RPOPNS(KRA)).
KRA

Total sheltered Red aircraft (= ) RPOPS(KRA)).
KRA
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Variable Name

Definition

RUAN

RA4AS

RUNS

RUSN

SHELB(ID)
SHELR(ID)
SORRB(TY ,MS)
SORRR(TY ,MS)

SRB

SRR

SUM, PROD, X1,
X15

SUMB, SUMR

VBADRI (INDB)

VBDRNS

VBDRS

VBIDRA(TYB)

VBKRNS

VBKRS

Average area covered by a Blue "anti-nonsheltered"
munition.

Average area covered by a Blue "anti-shelter" munition.

Average reduction factor when Blue 'anti-nonsheltered"
munitions are used against shelters.

Average expansion factor when Blue "anti-shelter"
munitions are used against nonshelfered aircraft.

Nurber of Blue shelters at beginning of day ID.
Number of Red shelters at beginning of day ID.
Sortie rates for Blue, by aircraft type and mission.
Sortie rates for Red, by aircraft type and mission.

Working variable, equal to the maximum of 1.0 and the
appropriate Blue sortie rate.
Working variable, equal to the maximum of 1.0 and the
appropriate Red sortie rate.

Working variables for computing attritions (air-to-air).

Working variables for computing BANAS and RANAS.

Average detection parameter for Blue attackers, by kind
of attacker, against Red interceptors in the air-to-air
interaction.

Average detection parameter for Blue against Red
nonsheltered aircraft.

Average detection parameter for Blue against Red shelters.

Average detection parameter for Blue interceptors, by

type, against Red attackers in the air-to-air interaction.

Average kill parameter for Blue agalnst Red nonsheltered
ajircraft.

Average kill parameter for Blue against Red shelters.

B-7



Variable Name

Definition

VRADBI (INDR)

VRDBNS

VRDBS

VRIDBA(TYR)

VRKBNS

NS

XS

Average detection parameter for Red attackers, by kind of
attacker, against Blue interceptors in the air-to-air
interaction.

Average detection parameters for Red against Blue
nonsheltered aircraft.

Average detection parameter for Red against Blue shelters.

Average detection parameter for Red interceptors, by
type, against Blue attackers in the air-to-air interaction.

Average kill parameters for Red against Blue nonsheltered
aircraft.

Average kill parameter for Red against Blue shelters.

Proportion of nonsheltered aircraft killed in the ABA
interaction--used for apportioning destroyed aircraft by
kind of aircraft (redefined for Red).

Indicator for sheltering of Red SP-ABA aircraft:

0.0 - do not shelter; 1.0 - shelter (XS=1-IR3SH)--
also used later in routine as proportion of sheltered
aircraft killed in the ABA interaction--used for
apportioning destroyed aircraft by kind of aircraft
(redefined for Red).
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